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I  PRE- EXPLORATION  ENVIR02MHNTAL  RECONNAISSANCE  SURVEYS 


Pre- exploration  environmental  reconnaissance  surveys,  as  described  in 
Quarterly  Report  //l,  arc  conducted  by  a  team  of  experts  in  the  fields  of 
plant  ecology,  animal  ecology,  archaeology  and,  as  needed,  aquatic 
ecology.  These  surveys  are  conducted  prior  to  any  appreciable  disturbance 
of  the  Tract  C-b  area  for  the  purpose  of  1)  ensuring  that  activities 
are  not  planned  in  significant  habitat,  vegetation,  or  archaeological 
areas,  and  2)  providing  a  record  of  existing  conditions  for  use  in  later 
rehabilitation  of  the  disturbed  areas. 

The  only  reconnaissance  work  required  during  this  quarter  for  areas  of 
potential  ground  disturbance  was  for  the  drilling  of  slant  core  holes. 
Reports  from  these  investigations,  insofar  as  they  have  been  completed, 
are  included  on  the  following  pages.  Where  investigations  have  not  yet 
been  performed  because  of  snow  conditions,  the  planned  exploration 
activities  have  been  postponed  until  these  investigations  are  completed 
and  any  recommendations  made  by  the  investigators  are  evaluated.  The 
present  status  of  these  slant  core  hole  investigations  is  shown  at  the 
bottom  of  Table  1-1. 


I-I 


TABLE  1-1 


STATUS  OF  PRE-EXPLORATION  ENVIRONMENTAL  INVESTIGATIONS  -  4/1/75 
— — — i* 


LOCATION 

Corcholcs  SG-1  through  SG-21  and  Roads 

Surface  Water  Stations  1  through  13 

Support  Facilities 

Air  Quality  Sites  (5)  and  Meteorological  Tower 

Alluvial  Wells  ("A"  Series)  1  through  13 

Relocation  of  Coreholes  SG-6  and  SG-7 

Relocation  of  Corehole  SG-17 

Relocation  of  Roads  to  SG-4  and  SG-17 

Biological  Observation  Plots 

Powerlines 

Old  Coreholes  Cb-1,  Cb-2,  Cb-3,  and  Cb-4 

Old  Coreholes  71-1,  71-2,  71-3,  TG2-1,  TG3-2  $  Fed  2-b 

Road  to  SG-18  ("01-18") 

Area  Surrounding  Aquifer  Test  Site 

Road  from  Piceance  Creek  to  Cottonwood  and  Sorghum  Gulches 

Road  from  Piceance  Creek  to  Tract 

Road  between  Cottonwood  and  Sorghum  Gulches 
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Slant  Hole  Drill  Sites  NQ22A  (#1),  SG-22    (#2),  NQ22    (//5),    j X 

NQ4    (#4),  NQ7  and  XQ12 

*     evaluation  received  tlrrough  verbal  communication;     no  written  report 

1  installed  by  USGS  prior  to  biological  reconnaissance;      minimal  disturbance 

2  minimal  biological    disturbance 

3  judgment  that  improvement  of  already  heavily- travelled  road  would  not 
result  in  increase,  in  biological  disturbance 

4  waiting  for  field  examination  on  SG22 
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CONSULTING    ENGINEERS     GEOLOGISTS  ANC' 


NVIFiON  MENTAL 


CIENTls'TS 


WESTERN  REGION 

Envicon  Division 

IC33  Old  Eay-ho-e  Highway 

Suite  205 

P.O  Box  4:37 

Burlir.gaTie 

California  94010 

Phone    4if. '  6S2-S210 


February  12,  1975 
74-669 


Dr.  Martin  Redding 
Atlantic  Richfield  Company 
Two  Park  Central,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado  80202 

Dear  Dr.  Redding: 

As  requested  by  Ms.  Joan  Gibbs  of  your  office,  our  biological  team 
conducted  a  reconnaissance  of  four  proposed  slant  hole  sites  on  Tract  C- 
b  during  the  week  of  January  13,  1975.   Site  Nos.  1,  2,  and  3  are  located 
at  the  upper  end  of  the  west  fork  of  Cottonwood  Gulch,  the  upper  end  of 
the  east  fork  of  Cottonwood  Gulch,  and  adjacent  to  the  southern  boundary 
of  the  aquifer  test  site  overlooking  Cottonwood  Gulch,  respectively.   Site 
No.  4  is  located  on  a  ridge  overlooking  Scandard  Gulch  one-half  mile 
southeast  of  Core  Hole  4.   We  understand  that  each  drill  pad  will  have 
dimensions  of  50  feet  by  75  feet.   Dr.  Joe  Merino,  the  head  of  our  biologi- 
cal team,  reports  as  follows  on  the  reconnaissance. 

The  first  three  sites  are  located  entirely  within  a  chained  pinyon- 
juniper  area.   Vegetation  consists  of  species  characteristic  of  the 
mountain  shrub  association  (i.e.,  mountain  mahogany,  serviceberry,  bitter- 
brush,  etc.).   The  fourth  site  is  located  within  a  chained  pinyon- juniper 
area  which  is  bordered  by  a  pinyon- juniper  woodland.   Vegetation  consists 
mainly  of  sagebrush  and  some  mountain  shrub  association  plants.   Along  the 
northeast  boundary  of  the  pad,  three  pinyon  trees,  including  a  large  mature 
pinyon,  and  two  juniper  trees  will  be  removed  when  the  drill  pad  is  con- 
structed.  None  of  the  sites  appear  to  be  rare  or  unique  in  an  ecological 
sense. 

All  four  drill  sites  arc  similar  to  areas  currently  under  thorough  study 
on  Tract  C-b.  Individually,  these  sites  along  with  access  roads  will  have  a 
minima]  ecological  impact.   However,  as  more  drill  sites  and  roads  are 
cleared  of  all  vegetation,  the  impact  is  compounded.   Removal  of  deer  browse 
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and  small  animal  habitat  will  result  from  the  planned  activity  on  the  pro- 
posed drill  pads. 

Whenever  possible,  existing  roads  should  be  used  as  access  roads  to 
the  drill  sites. 


cc:   Dr.  Joe  Merino 
———>  Ms.  Carol  Hopkins 


Ms.  Joan  Gibbs 


C.  "Hatra 

Program  Manager,  Industry 
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Department  of  Anthropology 
Laboratory  of  Public  Archaeology 


Colorado  State  University 
Fort  Collins.  Colorado 
80523 


March  10,  1975 


Ms.  Carol  Hopkins 
Atlantic  Richfield  Co. 
Two  Park  Central,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado  80202 

Dear  Carol : 

In  reference  to  your  letter  of  February  11,  I  can  provide  you 
with  the  following  information. 

Drill  Site  NQ22A:  No  further  field  examination  is  necessary. 
We  surveyed  the  entire  southeastern  quarter  of  Section  12 
during  the  baseline  study  last  summer.  There  are  no  archae- 
ological sites  in  the  quarter  section. 

Drill  Site  NQ4:  No  further  field  examination  is  necessary. 
The  locality  was  examined  in  the  process  of  clearing  the 
alignment  of  the  road  to  SG4  last  summer.  No  archaeological 
sites  will  be  endangered  by  the  drilling. 

Drill  Site  SG22:  We  will  have  to  examine  this  site  as  there 
has  been  no  previous  work  in  the  locality  close  enough  to  the 
drill  site  to  warrant  clearing  the  activity.  We  will  have  to 
wait  until  the  snow  cover  conditions  have  reached  a  point  where 
a  reliable  examination  can  be  conducted.  I  will  notify  you  when 
we  have  completed  the  work. 


Sincerely, 


Calvin  H.  Jennings 
Director 

CHJ/apm 


I  B-l 


II  A   SURFACE  WATER 


During  the  second  quarterly  report  period,  water  samples  were  obtainable 
from  six  of  the  thirteen  stations  on  and  near  Tract  C-b.   (Tables  II  A-l 
through  II  A-6).  A  separate  set  of  samples  was  also  collected  from  the 
four  major  stations  by  the  U. S.G.S.  during  the  week  of  December  4,  1974, 
and  forwarded  to  Denver  for  analysis  of  organic  components .  Most  of  the 
stations  remained  dry,  however,  although  a  considerable  quantity  of  snow 
fell  during  the  report  period.  Snow  surveys  arc  underway,  and  a  summary 
of  the  results  will  be  available  later  in  the  spring.  Weather  conditions 
were  quite  severe  at  times  and  temperatures  reached  -52  F.  at  the  Rock 
School  meteorological  station.  As  a  result,  many  of  the  streams  were 
frozen  over,  and  automated  measurements  were  difficult,  if  not  impossible 
to  obtain. 

The  data  from  U. S.G.S.  Station  No.  09306039  Cottonwood  Gulch  near  Rio 
Blanco  (Table  II  A- 4  on  page  II  A- 5)  represent  the  discharge  water  from 
the  upper  zone  aquifer  pumping  test  of  AT- 1.  The  test  well  is  located 
approximately  two  miles  up  the  gulch  and  was  discharging  approximately 
1  cfs  from  the  well  head  at  the  time.   The  loss  in  water  (.38  cfs  at 
the  gauging  station  vs.  1  cfs  at  the  well  head)  occurred  because  water 
seeped  into  the  two  mile  stretch  of  dry  stream  bed. 
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II  A-l  STREAMS 


Tables  II  'VI  through  II  A-6  immediately  following  arc  summary  tables  by 
sample  collection  date  of  surface  water  quality  analyses.  The  Lab  sheets 
and  the  U.S.G.S.  computer  printouts  follow  those  summary  tables. 
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. 

9.   Horon   (uk/1  ) 

110 

1(10 

.  50 

110 

50 

120 

550 

90 

260 

80 

120 

70 

10.   Cadmium  (uk/1) 

0 

-1 

0 

11 

0 

3 

0 

1 

1 

0 

1 

1 

11.   Carbonate  (mr./l) 

0 

0" 

0 

0 

■  n 

~(*)1?.      Carbon  Dioxide  (hik/1) 

3 . 9 

5.  7 

5.0 

5.  1 

1.5 

13.   Chloride  (mp./i) 

<>. 5 

(>.  3 

6.0 

0.0 

0.  1 

t>.9 

16 

b.5 

11 

".(> 

P.  7 

7.0 

lU  .   Chromium  (uk/1  ) 

<10 

<10 

0 

10 

0 

(»)15.   Cobnlt  (uk/1) 

16.  con 

5 

-- 

17.   Coliform.  Total  h   Fecal 

18.   Color 

5 

3 

3 

5 

■^ 

ly.   Conductivity,  Specific  (uv) 

1350 

1370 

1360 

1400 

1570 

1460 

1750 

1360 

1500 

750 

1  100 

1400 

?0.   Copper  (uk/1) 

l 

0 

0 

0 

0 

2 

0 

5 

1 

1 

5 

S 

?1.   Cyanide  Uk/I) 

.00 

.00 

.00 

i  in 

.01 

?2.   Discharge  (CFS) 

.- 

2.1 

1.9 

1.8 

1.3 

2.1 

2.4 

2.4 

2.1 

2.0 

2.5 

1.7 

23.   Dissolved  Oxyr.en 

?U.      Fluoride  (nr/1) 

2 

n 

.  2 

.  5 

.  5 

.6 

5.  5 

7 

1.2 

2 

■> 

.4 

(»)25-   Gallium  (ur./l) 

(«)26.   Germanium  (ur./l) 

(•)27.   Hardness  (Ca.  Mk)  (mr./l) 

46D 

560 

520 

55i' 

550 

560 

490 

5oo 

500 

530 

5 ;  1 1 

570 

(*)28.   Hardness,  Non-Carbonate  (m/;/l) 

75 

150 

130 

100 

150 

120 

0 

150 

85 

150 

130 

140 

29.   Iron  (ur./l) 

20 

50 

SO 

20 

20 

620 

20 

10 

10 

20 

10 

10 

30.   K.leldahl  NitroKen 

.  22 

.  52 

.14 

.40 

.45 

31.   Lead  (uk/1) 

1 

■) 

t 

1 

2 

5 

2 

5 

1 

2 

7 

0 

32.   Lithium  (uk/1) 

0 

0 

0 

0 

0 

0 

40 

<10 

20 

10 

10 

10 

33.   Magnesium  (mr./l) 

68 

70 

69 

70 

74 

75 

04 

75 

77 

71 

0 

78 

3l*.   Mnr.nnncse  (nr,  1) 

(1 

10 

0 

0 

0 

20 

0 

20 

0 

0 

10 

'  '  -to 

35-  Mercury  (ur./l ) 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

<.l 

<.l 

.0 

.11 

.0 

(•)36.   Molybdenum  (uk/1) 

I « ) 37 -   Nickel  (ur./l) 

38.   Nitrate  (mr/1  ) 

1.5 

1.4 

1.6 

1.5 

1.6 

1.7 

1.6 

1.7 

1.7 

1.8 

1.8 

1.9 

3°.   Nitrite  (mr./l) 

.00 

.00 

.00 

.  0 1 

.01 

1<0.   Odor 

111  .   Oil  4  Grease 

2 

1 

1 

7 

9 

^^1<?.   Ortho-Phosphate  (mr./l) 

.06 

.03 

.03 

.00 

.03 

.09 

.05 

.05 

.05 

.15 

n  - 

.32 

Bo.   Ortho-Phosphorus  (hik/1) 

.02 

.01 

.01 

.on 

.01 

.03 

.01 

.01 

.01 

.05 

.01 

.91 

^^i*4.   Pesticides 

l»5.  pH 

8.5 

8.4 

8.2 

7  1 

8.8 

1*6 .   Potaf  r  i  ura  (r.r/1 ) 

2.0 

1.6 

1.9 

1.9 

1      ^ 

2.0 

2.  J 

1.1 

1.4 

2.0 

1.7 

1.6 

l»7.   Sel  en  i  u.ti  (ur./l) 

1 

1 

0 

1 

1 

1 

7 

1 

1 

1 

1 

1 

1)8.   Silica  (hik/1  ) 

JO 

15 

36 

17 

17 

10 

16 

15 

15 

15 

15 

16 

'(•);>9-   Silver  (uk/1) 

t>0.       Sodium  (rr/1  ) 

J  50 

120 

120 

120 

1  20 

3  30 

250 

120 

150 

120 

120 

120 

(*)51.   Sodiur.  Adsorption  Ratio 

~1.£. 

*?   ") 

2  -1 

2.4 

4.9 

?  7 

2.4 

2 . 5 

1  2 

7  7 

(•)52.   Sodiur.  (  I) 

38 

32 

35 

OJ 

52 

34 

DJ 

52 

34 

jj 

52 

52 

53.   Solids,  Dissolved  (rp./l) 

SOS 

946 

015 

921 

919 

950 

11 00 

927 

963 

930 

953 

950 

5l».   Solids,  Suspended 

J")i>5>-  Strontium  (ur/l) 

56.  Sulfote  (mr./l) 

3311 

580 

500 

550 

540 

550 

550 

500 

340 

370 

3  30 

570 

57-   Sulfide 

.0 

1 

.  / 

.1 

50.  Temperature  (°C) 

10.0 

10.5 

8.0 

9.0 

8.0 

S.O 

0.0 

5.0 

1.0 

6.0 

4.5 

6.0 

(«)59.  Tin  (uk/1) 

(*)60.   Titanium  (uk/1) 

6l .  Turbi  lity 

50 

10 

.1 

8 

5 

{•)(>?.      Vanndi  un  (  uk/1  ) 

63.   Zinc  (.it/)  ) 

20 

40 

20 

20 

30 

90 

570 

50 

20 

20 

20 

20 

6U .  Zirconium  (u,-./i) 

60.   Calcium  (1,  •  ' 

73 

98 

96 

0  5 

99 

99 

89 

99 

96 

97 

93 

98 

66.   i  mplete  Klemont  Scan 

67  .  Rn  li<   ti  vi  ty 

c,,.  ■    .    IWvhi    (]  -1 J 

1 

1  . 

Gross  Be1  1 

TI  pi  1  230*  * 

'''"•     * " 

60.   Tot-.:  Organic  Carbon  (TOC) 

L<>r.  1  hen 

Niti  pen  [ !  ■  ■  (extraction) 

'  :  1  1   I  ■  i    '  1  |    1  i  ,  |       I V  O  d 



Carl  1 1 .  !   ponded 

Sul  r  11  (./.  Id  Extraction) 

L 

i'  )  Not   Required 

•  Required    If  Croon   Alpha >   U  ptcocurlen   per  liter   (pel) 

••  KerjulrrJ    If  Groan    Ueta>100  plcocurleo   per   liter    (pel) 

"  N"n-Iri(it«til«neoun   PlncharKC 


N<tii  :     a  nimhcr  preceded  by  a   Ics  than   (O 
sign  represents  the   lowest  detectable 
limit    fur  llic  analytical  i;k- t hcxl  used 
fur    tli.it   pari  ictilar  s.uuple  run . 
Analytical  method  and   thus  lower  limit 
may  change  across  sample  run*  even   for 
a  s inj: lc  clement . 


II  A-3 


TABU:    ll-A-3 

WliST    l-'OKK    STEWART   Ctll.CM    NliAR    RIO    BLANCO 

II. .S.C.N.    No.     II  !l  3(lofl  2  5 

OCTOIU.U    1*174    -    l-'l-KKUAKY    1975 


10/3 

ID/') 

10/ Hi 

10/23 

Hi/ 50 

11/6 

(")l.   Alkalinity   (m.-./l  ) 

I'm! 

Mh 

415 

111 

S'l  •> 

400 

(•);'.   Aluminum  (hk/1) 

flkk    J.   Aromntlcu.  Polycyclle 

B     I4.   A r  ...ri  1  -  (me/1) 

1 

I 

1 

II 

i 

^          5.   Barium   (uk/1) 

(i 

0 

•  10(1 

0 

•  101) 

.^JLUU. 

(•)6.   Beryllium  (up/1) 

\.       Bicarbonate  I  mg/l) 

Sol 

5  '2 

504 

54  1 

4  70 

488 

(•)8.   Bismuth   (u«/l) 

9.   Boron  (utl/lj. 

ISO 

TTTT 

SO 

1 50 

40 

90 

* 

10.   Cadmium  (up/1) 

0 

<1 

0 

0 

0 

1 

11.   Carbonate  (mp/t) 

(•)1?.   Carbon  Dioxide  (nw/l) 

13.   Chloride  (nv./l) 

1!) 

11 

10 

il 

11 

9.  1 

1U.   Chromium  (up/1) 

(•)15.   Cobalt  (up/1) 

16.   Coll 

17.   Co  1 1  form.  Total  &  Fecal 

18.   Color 

IP.   Conductivity.  Specific  (inr) 

1730 

1590 

1570 

162  ) 

1580 

M60 

£0.      Copper  (up/1) 

0 

2 

0 

1 

0 

1 

21.   Cyanide  (np/1) 

?2.   Discharge  (CFS) 

-- 

r03 

.07 

.Oo 

.15 

-13 

23-   Dissolved  Oxygen 

?d.   Fluoride  (np/1) 

2 

2 

5 

.  2 

_  2 

.  2 

(«)25.   Gallium  (up/l ) 

(*)26.   Germanium  (up/1) 

(•)27.   Hardness  (£nL  Mk)  (mp/lj 

590 

5S0 

010 

t>:  i 

550 

550 

C)?8.   Hardness.  Non-Carbonnte  (nut/1) 

150 

150 

190 

if  1 

140 

150 

29.      Iron  (up/1) 

40 

60 

20 

:,i 

50 

210 

30.   K.leldahl  Nitrogen 

31.   Lead  (uk/1) 

1 

5 

3 

.) 

1 

3 

3?.   Lithium  (up/1) 

0 

0 

0 

j 

0 

0 

I 

33-   IOapneKiu.il  (mp/l) 

96 

91 

90 

0] 

100 

81 

| 

3h.   Maftnanese  (up./l) 

0 

0 

0 

13 

0 

0 

I 

35.  Mercury  (np/l) 

.0 

.0 

.0 

.1) 

.0 

.0 

(«)36.   Molybdenum  (u£/l}_ 

(*)37-   Nickel  (up/1) 

i 

38.   Nitrate  (mp/1 ) 

.02 

.02 

.02 

.01 

.08 

.12 

i 

39-   Nitrite  (mp/1) 

UO.   Odor 

111.  '  Oi  1  &  Grease 

U2.   Ortho-Phosphate  (mfc/l) 

.05 

.05 

.00 

.01 

.03 

.06 

^k*)'i3.   Ortho-Phosphorus  (np/1) 

.01 

.01 

.00 

.00 

.01 

.02 

B^  UU.   Pesticides 

.  fc5.  PH 

U6 .   Potassium  (mp/l) 

6.4 

1.9 

4.1 

4.? 

4 . 9 

3.1 

Uj.   Selenium  (up/1) 

0 

0 

0 

■1 

1) 

5 

1*8.   Silica  (np/1) 

14 

14 

13 

14 

14 

13 

(*)t9.   Silver  (up/1) 

50.   Sodium  (mfi/1) 

ISO 

ISO 

150 

161 

160 

150 

(*)51.   Sodium  Adsorption  Ratio 

5.2 

7  n 

2 .  7 

2.5 

5.0 

2.4 

(«)5~.   Sodium  (?) 

40 

56 

5  5 

""\ 

59 

54 

5.3.   Solids.  Dissolved  (mp/1) 

1150 

1040 

1090 

112  J 

1U30 

945 

— 

5U.   Solids,  Suspended 

t»)55.   Strontium  (up/1) 

56.   Sulfate  (np/1) 

4  SO 

4  50 

4  Si) 

471 

4  50 

3S0 

57-   Sulfide 

J>8.   Temperature  ("Cj 

11.0 

12.0 

11.0 

7.  1 

5.0 

15.5 

(«)59.   Tin  (up/1) 



iU60.   Titanium  (.Ufi/lJ 

6l.   Turbidity 

iliO? .   V ann.i  1  urn  (  ur/I ) 

.   63.  Zinc  (up/1) 

20 

40 

20 

10 

2n 

•10 

6'i .   Zirconium  (uk/1) 

65.   Cnlclum  (np/1) 

77 

77 

94 

100 

48 

82 

66.   Complete  Klement  .''can 

67.   Radioactivity 

Gross  Alpha  (pel ) 

Had  i  um  i  '( >* 

Cross  1  eta 

Thorium  ?30* * 

I 

Uranium  *  * 

68.   Totnl  Orpnnl  c  Cm  Ijoii  ( 

1  f  TOO-  10  nip/lit.. -r,  then 

Ni  tr  pm  (  Iwimo  Kxtrnct  Ion) 

Orr.nnic  Carbon,  Pls.aolved 

I 

f1 1- > .■. • .  i  c  Carbi  n  .  :'u -i  en  led 

Phenols 



Sulfur  (Arid  Extraction) 

1 

(•)  Not  Required 

*        Required    if  Gron9   Alpha  >  'i   plcocurlea  per   liter   (pel) 
•B        H^iulred    if  Grona   Beta  >  100  plcoeurlcn   per  liter    (pel) 


Hon- Inst  nnttineoun   Die  charge 


II  A- I 


NOrii:  A  number  preceded  hy  n  less  than  (•) 
sij;n  represents  the  lowest  detectable 
limit  for  the  analytical  method  used 
for  that  pai  t  icular  sanplc  run. 
Analytical  metliod  and  thus  lower  limit 
may  change  across  sample  runs  even  for 
a  siiii'. le  element . 


TAtll.l!    II-A-4 

amoNwmn  taiun  him  wo  bianco 

li.S.C.S.   No.    (l'.)3M(,i>3'.> 
WiUiMM-R  11)74 
12/5/ 

71 


(")l.      Alkalinity      (m*/l) 

•in.' 

(*)2.       Aluminum      (uk/1) 

1  Id 

i          3-      Ammntlcs ,   Polycyclic 

f           6.       Arsenic      (ue/|J 

7 

5.      Barium      (uk/1) 

isn 

(•)6.      Beryllium      (u»r/l) 

«.  2 

7.      Bicarbonate    (m^./l) 

4  10 

(•)8.      Bismuth      Liiii/1) 

<o 

9.      Boron      (ur/1) 

1 50 

10.      Cadmium    (ur./l  ) 

<20 

11.       Carbonate    (mg/lj 

2D 

T*7l2.      Cnrbon   Dioxide    (mr7l) 

2.S 

13.      Chloride    [m;/  lj 

30 

l'i.      Chromium   L'Wll 

<ti 

(•)15.       CoW.lt    (uk/1) 

■eft 

16.     con 

l'f.       Coll  form.    Total    ft   Fecal 

18.       Color 

20 

19-      Conductivity.   Specific    [mrl 

12.'D 

20.      Copper   (uk/1) 

5 

21.       Cyanide     (mtf/l) 

.00 

22.      Discharge    (CrT.) 

■Vs 

23.      Dissolved  Oxygen 

21*.       Fluoride    (n^  1  ) 

5.2 

C)P5.      Gallium   (ur./l) 

<3 

i*j26.      Germanium   (u£/l) 

<6 

(•)27.'     Hardness    (Ca.   Mr.)    (ms/l) 

27o 

(•)?8.      Hardness.    Non-Carbonate    (mp./l) 

0 

.29.      Iron    (un/D 

140 

30.      K.ieldahl    Nitrogen 

.50 

31.       Lend    (uk/1) 

<b 

3?.      Lithium   (ur/l) 

20 

33.      Mar.nesium  (r,r./l) 

34 

36.       Kasnanese    (ur/1) 

5 

35-       Mercury    (u,~/l) 

<.] 

(*)36.       Molybdenum    (ur./l) 

10 

(»)37.      Nickel    (un/1) 

<4 

38.      Nitrate    (mr./l) 

.  22 

39-      Nitrite    (m«/i) 

.01 

bO.      Odor 

111  .      Oil    ft   Grease 

0 

62.      Ortho-Phosphate    (rnr./l) 

.00 

kC)^.      0rtho-Phosphoru3   (mrJl) 

.02 

'       b.b.      f-.-.ticider 

b5.      PH 

8.5 

1j6.       1'otassium    (r.r:/l) 

1.3 

U7.      Selenium   (ur./l  ) 

4 

68.      Silica   (mr/1) 

17 

(«)U9.      Silver    (ur./D 

0 

50.      Sodium    (mr/l) 

200 

(*)51-      Sodium  Adsorption   fiatio 

5.3 

(«)52.      Sodium   (?) 

02 

53-      Solids,    Dissolved    (mr./l) 

814 

5<i.      Solids.    Suspended 

(*)55-      Strontium   ivn/1) 

3300 

56.       Sulfate    (mr./l) 

230 

57-      Sulfide 

.  2 

58.      Temperature   CO 

5.0 



£«)59-      Tin   (ur./l) 

<(> 

(»)60.      Titanium   (ur./l  ) 

0 

6l.      Turbidity 

"TITO 

(•)62.      V -ii. ■■  lium    '  ui;/l  ) 

<3.0 

63.      Zinc   (ur/1) 

<   20 

6'i .      Zi  rconi  urn   ( ur./l  ) 

<  11 

C'j.      Calcium   (mr./l) 

SO 

66.      Completi     '  li  ment   Scan 

67 .      B»i  li     1    '     ■• .  '  v 



Cross   Alpha    (pel ) 

!   1  !  i    m   226* 

Cross   Beta 

• lum  P30" * 

— 

Uranium   ** 

68.      Total    '     .   inlc   Cnrbon   (TCiC) 

]  ■            -  10  mp./\  Iter,    then 

: . :  •                       •    1  .  •  r«    •  1   n) 

Or,  ■      |       '             ii  ,    l'i  sso]  ved 

Oi       ■                     n.   Suspi  niled 

.    , 

1 1  fur   (Acid   Kxtrnrt  i    n  J 

. 

. 

(•)   Not  acquired 

*    Required  If  Oronn  Alpha >  li  plrocuricn  per  liter  (pel) 
••    P'-'t'ilrcd  if  Gronn  l'eta>-100  plcocurlcn  per  Uter  (pel) 


Kon-lnutuntaneoun  Plnchnrpe 


II  A-S 


NCTl'l;:     A  number  preeedeil  l>y  a  less  than  (■) 
sij;n  represents  the  lowest  detectable 
1  i in i  1    for  the  analyl  h  al   method  iised 
for  t  li  it   put  ieul.'ir  sample  run. 
Analytical  method  and  thus  lower  limit 
in.iy  change  across  sample  runs  even  foi 
a  * inj:le  clement  . 


TABl.ll  1 1 -A- 5 

wii.uxv  c:ki.i:k  nit\k  kio  bianco 

ll.S.C.S.   Ni).   I)95iioii5K 
(XnUllliK  IU74   -    II.HKUAItY   I'.»75 


1/3/ 


10/ '1 

10/9 

10/17 

10/25 

10/31 

Liiz<' 

U/20 

.12./.U 

12/17 

■J  r 

.1/10 

2/3 

■■(!):. 

Alkalinity   (m^/l) 

■l(l') 

4  IS) 

417 

4  19 

450 

449 

Liii 

4  57 

458 

428 

419 

436 

Ma. 

A  1  urn  I  ntnn   (up/  1  ) 

521) 

^3- 

Ar-  mint  lc:l ,  1'"  1  veycl  le 

■  —!,■;- 

Arr.enl  c   (u  (/./  1  J 

1 

2 

1 

1 

1 

0 

; 

1 

1 

I) 

I 

•1 

^    5. 

Barium   (uk/1  ) 

(1 

0 

<10(1 

0 

-  Kill 

-  Kill 

•  100 

9  5 

-  100 

.  100 

11 

100 

(■)£. 

l"-rvl  1  l\in   (u,-/  1  ) 

•  2 

7. 

Bicarbonate  (it.k/1) 

49!) 

511 

509 

511 

549 

54  8 

580 

555 

551 

522 

5  1  1 

551 

C)8. 

Bismuth   (uk/1) 

•  0 

9. 

Boron   (uk/1) 

70 

14(1 

1)0 

lull 

80 

150 

7o 

00 

120 

1  10 

1211 

110 

JO. 

Cadmium  (uk/1  ) 

1) 

<1 

0 

(1 

0 

1 

1) 

•-2i) 

1 

0 

11 

1 

11. 

Carbonnte  (mr /  1 ) 

1) 

0 

0 

0 

0 

T«Ti2. 

Cnrbon  Dioxide  (mr./l) 

5.4 

1.7 

8.4 

0.5 

27 

13. 

Chloride  (nr/l  ) 

11) 

11 

9 . 9 

10 

11 

10 

1  1 

11 

11 

10 

9  .  5 

12 

1U. 

Chromium  (up/ 1 ) 

>ii 

-10 

0 

10 

0 

(•>». 

Cobalt  (uk/1) 

■  0 

16. 

con 

:r 

17. 

Col  i  roitn.  Total  K   Fecal 

10. 

Color 

5 

3 

3 

5 

0 

19. 

Conductivity.  Specific  (u\r) 

1370 

1390 

1380 

1)1)0 

1440 

14oo 

1470 

3500 

1500 

1200 

1  550 

1500 

20. 

Copper  (uk/1) 

' 

J 

0 

(1 

0 

2 

1 

5 

0 

I) 

! 

■1 

21. 

Cyanide  (mr/l) 

.00 

.01 

.00 

.00 

.00 

22. 

Pischm-Re  (CKS) 

-- 

.50 

.58 

.77 

.<■.)?■ 

1.4 

3 . 3 

2.8 

2.4 

2  .  5 

23. 

Dissolved  Oxypen 

?li. 

Fl  uori de  ( np  / 1  ) 

.4 

.4 

.4 

.5 

.4 

-> 

.4 

.  5 

.4 

.4 

.4 

.  3 

(«)a5. 

Gil  1  ium  (u>'/  1  ) 

<5 

(«)26. 

Germanium  (up./l) 

-0 

(")27.* 

Hardness  (Co,  Mr)  (m/-/i) 

401) 

490 

540 

490 

Sod 

570 

540 

500 

580 

550 

550 

550 

(«)2fi. 

Hardness,  Non-Carbonate  (m/'./l  ) 

51 

74 

150 

69 

1  10 

12D 

08 

12(1 

140 

120 

110 

120 

Iron  (up/ J  ) 

20 

40 

20 

40 

20 

320 

30 

300 

10 

40 

10 

30. 

K.leldah.1  Nitrogen 

.39 

.20 

.25 

.48 

1.0 

31. 

Lead  (uk/1) 

1 

7 

0 

^ 

1 

5 

1 

<0 

1 

1 

j 

7 

32. 

Lithium  (uk/1) 

0 

0 

0 

0 

0 

1) 

0 

5 

10 

10 

10 

0 

33. 

Mapnesiura  (mr./l) 

73 

76 

72 

70 

76 

77 

72 

74 

79 

76 

70 

74 

3U. 

Mapnanese  ( up  /l ) 

0 

0 

0 

10 

0 

10 

20 

70 

0 

20 

10 

30 

_3>- 

Mercury  (u."/l) 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

<.l 

<.l 

^ 

.0 

-> 

(*)36. 

Molybdenum  (up/1) 

3 

<«)37. 

Kickel  (uk/1)  . 

<4 

38. 

Nitral  e  (mp/1 ) 

.40 

.41 

.40 

.60 

.43 

39. 

Nitrite  (mp/1) 

.00 

.00 

.00 

.01 

.00 



liO. 

Odor 

111. 

Oil  &  Grease 

4 

1 

7 

6 

5 

12. 

Ortho-Phosphate  (dik/1) 

.09 

.09 

.05 

.03 

.05 

.03 

.03 

.09 

.05 

.03 

.06 

.15 

.**)'' 3. 

Ortho-Phosphorus  (np,/l) 

.05 

.03 

.01 

.01 

.01 

.01 

.01 

.03 

.01 

.01 

.02 

.05 

V 

Festici  d---a 

'•/, 

Pll 

8.2 

8.7 

8.0 

S.I 

7.  5 

I46. 

Potassium  (mr./l) 

2.3 

1.1 

2.3 

2.5 

2.9 

2.3 

2.6 

1.8 

1.5 

1.7 

2.0 

7.0 

Ii7. 

Selenium  ( up/1  ) 

1 

1 

1 

1 

0 

1 

1 

1 

1 

? 

1 

1 

lib. 

Silica  (rp/1 ) 

17 

18 

17 

18 

15 

8.2 

17 

16 

10 

15 

16 

1" 

(•)k9. 

Silver  (uk/1) 

0 

Sodiun  (mp/l) 

1 30 

140 

120 

130 

150 

130 

140 

120 

120 

120 

120 

120 

(*)51. 

?  i  1  in.  "  1:-..  >r{  •  i  <  m  Ratio 

2.0 

2.7 

2   ° 

2.0 

2.4 

2.4 

2.6 

i  1 

J      ~> 

T   "> 

2.5 

2    1 

(«)52. 

Sodiui;:  (5!) 

38 

38 

32 

57 

35 

33 

36 

52 

31 

32 

33 

52 

53. 

Solid:;,  Dissolved  (mp/I) 

875 

925 

914 

S95 

94  8 

950 

98  2 

922 

924 

90S 

S90 

940 

Solids.  Suspended 

(*)55. 

Strontium  (uk/1 ) 

3500 

.  J?6- 

Sulfate  (mK/l) 

330 

350 

54  0 

530 

340 

330 

330 

550 

330 

350 

320 

550 

57. 

Sulfide 

2 

.5 

.1 

.1 

.1 

_J8. 

Temperature  (°C) 

11. S 

14.0 

8.0 

11.0 

6.5 

9.0 

8.5 

3.7 

.0 

3.5 

5.5 

(•)59- 

Tin  (uk/1) 

<-(. 

(«)60. 

Ti  tani  uin  ( up/1 ) 

10 

61. 

Turbidity 

70 

30 

9 

40 

30 

L«J_62-. 

Vann.ii  urn  ( up/1  ) 

<3.0 

63. 

7.inc  (ur/1) 

10 

10 

30 

10 

20 

10 

20 

20 

1(1 

20 

20 

50 

6L. 

Zirconium  (uk/1  ) 

<13 

.  65. 

Calcium  (mK/l) 

64 

72 

99 

80 

100 

100 

9') 

100 

100 

95 

97 

100 

66. 

fji ,-;[,]  .-1  0  !:]  emerit  Scan 

67. 

h-\  1  ioaeti  vi  ty 

On  >r.a  Al  pha  (pel  ) 

Rtd  i  urn  226* 

Grons  Beta 

Th  irium  230** 



Uranium  ** 

68^ 

Tol  nl  Oi-Kanic  Cnrbon  (TOC) 

If  TOO'  10  mp/1  iter,  then 

Nitmr.en  (Unac  Extraction)    t 

Organic  Carbon,  I'i  1:1:1   lvnl 

Orpauic  Carbon.  Suspended 

Phono] a 

Sulfur  (Acid  Extraction) 

. 



(•)      Not   BcquJrcd 

*        required   if  Orouo   Alpha>   h   plcocurieo  per   liter    (pel) 
•■        Required   if  Croan   Beta  >  100  plcocurieo  per  liter    (pel) 


Non-Inotantaneoua   Dliicharpe 


II  A- 6 


NOTli:  A  number  preceded  by  n  loss  than  (■  ) 
si)',n  represents  the  lowest  detectable 
limit  for  the  analytical  method  used 
for  that  particular  sample  run. 
Analytical  method  and  thus  lower  limit 
may  change  across  sample  runs  even  for 
a  single  clement . 


TAni.r  ii-a-6 
piaiANCi-:  uu:i:k  ai>  irmti-k  ckiik.  Nr  rio  mi-ancd 

U.S. U.S.  No.  ()!)30(i(lbl 
OL*IX)IU:H  l'.)74  -  I'l-UMIAKY  1975 


10/4 

10/17 

10/24 

10/31 

11/6 

11/20 

1  ;/<• 

I2/J8 

1/3/ 

75 

J/16 

2/3 

(•)1.   Alkalinity   (im:/l) 

5n-l 

502 

512 

544 

509 

4  70 

463 

4 5  ^ 

459 

117 

485 

(")2.   Aluminum   (u>-./l) 

^^k   3>   Aromatic;;,  Hnlycycllc 

^^   U.   Ari.Tilc   (uk/1) 

7 

1 

! 

4 

.■» 

2 

0 

1 

5 

5.   I'ar  lum   (uc/1 ) 

i) 

v  1 0(1 

1) 

•clllll 

•  100 

-  ion 

villi) 

•  100 

■  100 

0 

•  lllll 

(•)6.   Beryllium   (up/1) 

7.   Ptcnrh  nnate  (mf/1) 

(.IS 

612 

(.(.1 

(>i>3 

<>:o 

57  5 

505 

552 

559 

515 

59  I 

(•)0.   Bismuth  (ur/1) 

9.   Boron  {ur./D 

27u 

200 

230 

170 

2:0 

200 

.'.'0 

lhii 

170 

180 

150 
1 

10.   Cft.lniu.-.  (ur/l) 

0 

0 

0 

0 

5 

0 

1 

2 

0 

1 

11.   Carbonate  (m^/l) 

0 

0 

0 

I) 

0 

(•)12.   Carbon  Dioxide  (hik/I) 

4.5 

4.4 

3.0 

0 . 9 

50 

13.   Chloride  (m.-./l  ) 

14 

14 

14 

15 

15 

13 

12 

i: 

15 

1.: 

13 

lU.   Chromium  (u£/lj 

0 

0 

0 

10 

10 

(•)15-   Cobalt  (uk/1) 

16.   COD 

12 

17.   Coll  form.  Total  4  F»-cal 

18.   Color 

5 

5 

3 

0 

19.   Conductivity,  :"iiceific  (u\r) 

1500 

1  170 

1550 

15o0 

1490 

1510 

1220 

1400 

1000 

1390 

1300 

20.  Copper  {up/1) 

4 

0 

2 

2 

2 

0 

1 

? 

21.   Cyanide  (ms-/l) 

.00 

.00 

.00 

.00 

.00 

??.   Discharge  (CFS) 

-- 

t>.5 

6.2 

-- 

S.t. 

-- 

19 

35 

-- 

14 

23.   Dissolved  Oxyr.en 

2k.      Fluoride  (mir/l) 

.7 

.6 

.6 

.7 

.0 

.  7 

.6 

.7 

.  7 

.7 

.0 

(«)?5.   Gallium  (ur./D 

(*)26.   Germanium  (ur/l) 

(")27.  "hardness  (Ca.  fo)  (mr/l) 

4  51) 

490 

530 

560 

520 

4  50 

400 

400 

500 

460 

500 

(*)28.   Hardness.  Non-Carbonate  (i^r./l) 

0 

1) 

0 

11 

15 

0 

1  u 

8 

59 

14 

11 

29.   Iron  (ur/l) 

10 

30 

50 

10 

400 

10 

110 

10 

10 

10 

30 

30.  K.1eldahl  Nitrocen 

1.4 

.  58 

.95 

.52 

.40 

31.   Lead  (u.-./l) 

0 

.3 

-> 

0 

5 

2 

1 

2 

3 

b 

2 

32.   Lithium  (ur./l) 

0 

0 

0 

0 

0 

0 

10 

10 

10 

10 

10 

33.   Magnesium  (mp;/]  ) 

69 

69 

78 

82 

75 

60 

66 

61 

08 

04 

67 

3^.   Marcnanese  (ur,/l) 

0 

150 

170 

140 

ISO 

60 

40 

30 

50 

20 

40 

35-   Mercury  (up/1) 

.0 

.0 

.0 

.0 

.0 

.0 

<.l 

<.l 

.0 

.0 

.1 

(•)36.   Molybdenum  (uk/1) 

(*)37.  Nickel  (ur./l) 

38.   Nitrite  (r.^/l) 

.31 

.29 

->■} 

.19 

.18 

.55 

.64 

.79 

.73 

.77 

.08 

3°>.   Nitrite  (ms/l) 

.01 

.00 

.00 

.01 

.01 

liO .   Odor 

1*1.   Oil  &  Grease 

8 

3 

0 

7 

8 

^^  1*2.   Ortho-Phosphate  (rik/1) 

.18 

.  09 

.12 

.09 

.03 

.03 

.06 

.05 

.09 

.0'. 

•  25 

f1  ^''i3.   Ortho-Phosphorus  (nu?/l) 

.  06 

.03 

.04 

.03 

.01 

.01 

.02 

.01 

.05 

.02 

.08 

^^^  1;!. .   Pestici  Jc 

U5.  rn 

8.3 

8.3 

8.4 

8.1 

7.5 

U6.   F'otassiu-i  (mr./l  ) 

1.2 

3.8 

4.3 

3.  5 

4.0 

3.0 

2-6_ 

2.5 

2.8 

2.6 

i  1 

U7.   feleniiL-i  (ur/l) 

1 

1 

1 

0 

1 

1 

1 

1 

7 

1 

1 

I4O.   Silicn  (n,-,/l  ) 

20 

19 

19 

19 

17 

17 

16 

19 

10 

17 

17 

.(•/I.O.   Silver  (uj'./l) 

bO.   Podium  (mi:/]  ) 

180 

ISO 

170 

180 

170 

150 

140 

1)0 

140 

140 

1  10 

(*)J>1.   Sodium  Adsorption  Patio 

3.8 

5 .  5 

3.2 

5 . 3 

5.2 

5.1 

2.8 

2 . 8 

j    -? 

J  .8 

>  n 

(#)^2.   Sodium  (?) 

48 

-)  1 

41 

41 

41 

42 

38 

40 

58 

40 

y^ 

5"-i.   Solids,  Dissolved  (mr./l) 

949 

992 

1050 

1050 

1000 

870 

8S7 

880 

907 

S78 

944 

5'i.   Solids,  Suspended 

(*)5i>.   Strontium  (ur./l) 

56.   Sulfate  (m«/l) 

30p 

320 

350 

550 

550 

260 

280 

200 

500 

290 

520 

S-7.   Sulfide 

5 

.5 

.0 

.0 

.  2 

58.   Tempernture  (°C) 

14.U 

14.0 

10.0 

S.O 

10. 0 

6.5 

TTCT 

2.5 

.0 

1.0 

.0 

(•)59.   Tin  (u  '.  ) 

(»)60.   Titanium  (u/-./l) 

61 .   Turbi di  ty 

80 

40 

20 

50 

10 

(*K>?.   Vanadium  (ur./l  ) 

63.  Zinc  (ur/l) 

10 

in 

20 

0 

10 

10 

30 

0 

10 

50 

50 

6'i.   Zi  rconium  (  ur./J  ) 

6s> .   Calcium  (i/'./l) 

89 

82 

83 

87 

85 

81 

87 

84 

87 

79 

66.   Complete  Klement  Scan 

67.   Hid!'  1  '•  lv!l  v 

All  h'l  (pel  ) 



Radl  ■ 

Gror.s  Hetn 

Thorium  ?30»* 

Uranium  " " 

68.   Totn  1    .  •  '   Carbon  ( 

ir  too  10  mr./l  itor.  thon 

■  ■  ,           (traction) 

0r>-         1  ,  .  1     1  1 

1  ■  1  ,  1 1  •    Carl  n .  0 u r. pi    1 

■  noln 

— 'l 

Sulfur  (A.-ld  Extraction) 

— 

(*)  Hot  Required 

•   Required  if  Gross  Alpha >  k   plcocurlen  per  liter  (pel) 
••   Required  if  Cross  Beta  >  100  plcocurlen  per  liter  (pel) 


N 


Hoii-InRtnntnricmin    Discharge 
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Nail!:     A  number  preceded  by  a   less  than  (•*) 
sii'.n  represents  the   lowest  detectable 
limit    for  the  analytical  method  used 

for  ! Ii.ii   I'.n  1  u iil.ir  sample  run. 
An.ilyi  icfil  method  and  1  bus   lower  1  iini  I 
ru. i>   change  across  sample  runs  even  for 
a  s iiij; le  clement . 


NEW   VOI   K  i 

The  oil  shale  corporation  los  angel! 


INTER  OFFICE  MEMORANDUM 


LABORATORY  DATA  LETTER  75-24 


from:       f.  C.  Haas  date:  February  12,  1975 

FILE   NO.:  5100-3 

TO:  File  subject:  Total  Organic  Carbon 

Analysis  on  C-b 
Surface  Waters 
Project  No.  197 

Five  surface  water  samples  were  submitted  by  the 
USGS  (delivered  by  J.   Matis)  for  total  organic  carbon  (TOC) 
analysis.    Analysis  was  done  by  Commercial  Testing  & 
Engineering,   Golden,  Colorado.    Analytical  reports  are 
attached.    Four  of  the  samples  contained  less  than  1  mg/liter 
TOC.     One  sample,  No.  09306039  contained  27  mg/liter  TOC. 
After  filtering  on  0.45  micron  filter  paper,  the  sample  con- 
tained 3  mg/liter  DOC  (dissolved  organic  carbon) . 

TOSCO  Rocky  Flats  then  did  an  organic  extraction  to 
separate  acids,  bases,  phenols  and  neutral  oils.    A  portion 
of  the  same  sample  was  filtered  through  Whatman  No.  1  to 
remove  the  sand  and  the  organic  extraction  was  made  on  the 
filtrate .    A  total  of  only  1 .2  mg/liter  organic  material  was 
extracted.    The  sand  portion  was  then  extracted  and  an  equiva- 
lent of  an  additional  0 . 3  mg/liter  was  recovered  for  a  total 
of  1 .5  mg/liter  organic  material. 

Two  possible  explanations  for  the  discrepancy  between 
TOC  and  extractable  organics  is  that  the  organics  may  boil 
below  about  80°C  or  the  organic  material  is  highly  water  solu- 
ble, e.g.,  starches,  sugars  or  humates.    In  the  extraction 
scheme  choloroform  is  used  as  the  solvent  and  is  subsequently 
evaporated  off  at  approximately  40°C  under  vacuum. 


No  further  work  is  planned. 


L. 


Approved    (MTA) 


cc:    Messrs.  Vawter,  Spence,  Schulman,'  Cleveland,  Schillinger, 
Legatski  (ARCO),   Matis .  (ARC.O)  an^Tait  (ARCO) 
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CO  :     ;        •  .  ;:■:       .  t  -;  Ti  :■:■■•":■    '-   f  i\\    !:  i.\; !./;'; ;  .  ::"■:■;   '/<    . 

GENERAL   OFFICES:   228   NORTH    I. A  SALLE    STREET,   CHICAGO,    ILLINOIS    80801     •    AREA    CODE    312    726-0434 

__  _        .  , 

Reply  to  /-     .  ...  ^ T^, 

Instrumental  Analysis  Division  Phone:  303-278-9521 

14335  West  44th  Avenue 
Golden,  Colorado  80401 


14  January  75 

Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 

Re:  IAD  #97-199-002-05 

Analytical  Report 

T0C  * 
rng/ liter 
09305007     12/10/74  (3  11:10  temp  3.,0°C  <1 

09306039  12/10/74  @  14:00  temp  unk  G.H.  1.45  -^r   >1 

09306061  12/10/74  0  13:00  temp  6.0°  G.H,  1.70  ^f^i 

09305058  12/10/74  @  12:30  temp  5.0°  G.H.  Well  frozen  <1 

09306028  12/10/74  @  11:00  temp  2.0°  G.H.  1.22  <1 

*  Test  performed  on  sample  marked  "Regular"  by  an  Outside  Laboratory.' 


M:  L.  Jabdbs,  Ph.D. 
Analyis* 

MLJ/dh 

RECEIVED 

JAN  1 7  W5 

TOSCO/GOLDEN;.,; 

CKICAC0,  II  •  CHARLESTON,  WV  •  CLARi'.SDilKC,  WV  •  CLEVELAND,  CM  •  NORfOlK,  VA  •  Tf  RRE  HAUTE,  IN  •  HfNUERSON,  KY  •  OENVEIi,  CO  •  BIRMINGHAM,  AL  •  VANCOUVER,  B.C.  CAN, 


CABLE  ADORCSS  COMTt 


COMMERCIAL  TESTING   &  ENGINEERING   CO. 

GENfcRAL  OrriCES:   226   NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00801     •    AREA    CODE    312    728-0434 


Reply  to  JL.^  Tliit  rrry 


/ 

a  --t*  *  -;  K     r'i  m  '\id 


Instrumental  Analysis  Division  Phone:  303-278-9521 

14335  West  44th  Avenue 
Golden,  Colorado  00401 


29  January  75 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


Re:  IAD  #97-199-002-05 


Analytical  Re port 

As  per  your  instruction,  any  sample  that  was  greater  than  10  mg/1 iter,  TOO 
was  to  be  rerun  for  DOC. 

DOC 
mg/1 iter 

09306039    12/10/74  @  14:00  temp  unk  G.H.  1.45  3 

Please  note  sample  correction:  T0C 

mg/1 iter 
09306039    12/10/7-1  @  14:00  temp  unk  G.H,  1.45  27 

09306061    12/10/74  @  13:00  temp  6.0°G.H.  1.70  <1 

W.   L.  "Jacobs,  Ph.D 
Divisional  Manager 


MLJ/dh 


RECEIVED 
JAN  2  0  1375 

,3'3  II  A-10 


.  i 


TOSCO/GOLDEN 

CHir.SCO,  II  •  CHARLESTON,  WV  •  ClARKSBURG,  WV  .  CLEVELAN0,  CH  •  NOhfOLX,  VA  •  TEliRC  HAUTE,  IN  «  HENDERSON,  KY  •  DENVEH,  CO  •  BIRMINGHAM,  AL  •  VANCOUVER,  B.C.  CAN. 
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11   A- 7 5 


II  A- 2   SPRINGS  AND  SEEPS 

Water  quality  samples  from  all  springs  and  seeps  adjacent  to  Tract  C-b 
were  collected  and  analyzed  during  the  first  quarterly  report  period 
and  the  analytical  data  were  included  in  the  first  report. 

The  ground  temperatures  were  generally  cold  throughout  the  second 
quarterly  period,  with  the  result  that  many  of  the  seepage  areas  were 
covered  by  snow  or  were  frozen.   It  is  planned  that  at  least  one  additional 
water  quality  sampling  run  on  springs  and  seeps  will  be  conducted  in  April 
or  May;  results  from  that  sampling  run  will  be  included  in  a  subsequent 
quarterly  report. 


II  A- 76 


HUH 


II  B  CORE  DRILLING  AND  ASSOCIATED  GROUND  WATER 


The  following  Well  Summary  Table  is  similar  in  content  to  the  summary 
presented  in  Quarterly  Report  #1.  However,  it  has  been  revised  to 
reflect  activities  completed  or  additional  data  received  in  the  second 
quarter . 


II  B-l 


QUAHTIKI.Y  UI'.limT  12 
Wei  1  Summary  Table 

1. 

Well  Designation 

AT-1 

AT- la 

AT- la I 

AT- Hi 

AT-lc 

AT- Id 

S(M 

S(',-la 

Sl'.-ti 

SG-H 

Sfi-'J 

iG-10 

-KM  O.i 

SC-  1  1 

fc 

Well  Type 

AT 

AT 
(11 

AT 

AT 

AT 

AT 

C1I 

carr 

AT 
ill 

Cll 

Cll 

AT 

Cll 

orr 

A'l 

Cll 

•3. 

Prilling  Completion  Pate 

1/23 
75 

7/1 
74 

7/11) 
74 

7/20 
74 

8/18 

71 

7/28 
.  71  . 

12/0 
74 

2/7 
75 

74 

11/27 
74 

10/23 
71 

b/29 

74 

7/10 
74 

T/8 

74 

4. 

Total  Depth   (Feet) 

1338 

1621 

1341 

10  38 

1640 

1640 

2525 

1180 

2220 

2608 

2750 

2211 

1333 

2820 

S. 

Water  Data 

a.  Drilling  Water  Production 

C1Q 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

b.  Drilling  Water  Samples  (Number) 

1 

4 

NA 

NA 

4 

m 

7 

5 

5 

4 

NA 

25 

c.  Water  Quality  Analyses 

CIO 

CIO 

CIO 

C20 

CIQ 

CIO 

CIQ 

CIQ 

6. 

Aquifer  Data 

a.  Drill  Stem  Tests 

CIQ 

CIQ 

CIO 

b.  Jetting  tests 

f.lQ. 

CIQ 

CIQ 

CIQ.. 

CIQ 

CIQ 

CO 

CIO 

CIO 

CIO 

CIO 

CIO 

CIO 

7. 

Geophysical  Logs,  Schlumbergcr 

Inc.. 

Inc.. 

a.  Borehole,  Compensated  Sonic 

CIO 

CIQ 

CIQ 

C2Q 

C2Q 

C2Q 

CIQ 

b.  .  Laterolog 

ciq 

CIQ 

CIQ 

C2Q 

C2Q 

C2Q 

CIQ 

c.  Formation  Density 

C1Q 

CIQ 

CIQ 

C2Q 

C2Q 

C2Q 

C2Q 

d.  Nuclear  Formation  Density 

CIQ 

CIQ 

e.  Temperature 

CIQ 

CIQ 

CIQ 

CIQ 

C2Q 

C2Q 

C2Q 

CIQ 

CIQ 

f.  Cement  Bond  Log 

Inc. 

Inc. 

8. 

Geophysical  Logs,  Birdwell 

a.  Velocity,  3-dimensional 

CIQ 

CIQ 

b.  Electric 

CIQ 

CIQ 

_ 

c.  Density 

CIO 

CIQ 

9 

d.  Nuclear 

CIO 

CIQ 

e.  Caliper 

CIQ 

CIQ 

f.  Temperature 

CIQ 

CIQ 

9. 

Geophysical  Logs,  Other 

a.  Welex,  Micro- sei sinogram 

Inc. 

Inc. 

b.  McCullough,  Temperature 

Inc. 

10. 

Field  Lithologic  Log 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

C2Q 

CIQ 

CIQ 

CIQ 

CIO 

CIQ 

CIO 

11. 

Cored  Interval  (Feet  From  Surface) 

a.  Top 

NA 

1270 

NA 

NA 

NA 

NA 

550 

1195 

580 

1200 

1200 

NA 

750 

b.  Bottom 

NA 

1S19 

NA 

NA 

m 

NA 

2525 

2220 

2608 

2750 

2211 

NA 

2810 

12. 

Assay  Data 

a.  Fi sciier  Assav 

NA 

CIQ 

NA 

NA 

NA 

NA 

C2Q 

CIQ 

NA 

CIQ 

b.  Soluble  Sodiicn 

N\ 

cio 

NA 

NA 

NA 

NA 

C2Q 

CIQ 

NA 

c.  Alumina 

NA 

CIO 

NA 

NA 

NA 

NA 

C2Q 

C10 

NA 

13. 

Trace  Element  Analysis 

c:o 

C2Q 

C2Q 

C2Q 

14. 

Rock  Mechanics  Data 

CIQ 

15. 

Gas  Data 

a.  Dri  1  1  ing  log 

NA 

NA 

NA 

NA 

NA 

CI  Q 

CIQ 

CIQ 

CIQ 

NA 

CIQ 

b.  Bond  Samples  (Number  Taken) 

NA 

NA 

NA 

NA 

2 

NA 

8 

4 

11 

8 

NA 

(> 

c.  F'-cn-'.U  Analyses 

NA 

NA 

NA 

NA 

c:q 

NA 

:iq2q 

CIQ 

C1Q2Q 

CIQ 

CIQ 

9) 

Completion  Data 

C2Q 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

("2(1 

czq 

CIQ 

C2Q 

CIQ 

CIQ 

CIQ 

CIQ 

17. 

Survey  I'lat 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIO 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

KXY: 


NA  ■  Not  Appl i cable 

Inc.  •  Incomplete 

CIQ  •  Complete,  First  Quarterly  Report 

C2Q  *  Complete,  Second  Quarterly  Report 


11   H-2 


AT  -     Aquifer  Tost   Well 

AW  -     Alluvial    Well 

("II  -     Standard  Core  Hole 

OH   ■  Ground  Water/llyilroloj;ic  Test  Well 

AH  ■     Abandoned 


qUAIUT.UI.Y  KLIIMT  12 
Well   Summary  Table    (Cunt  inued) 

r               . 

• 

1.     Well  Designation 

SG-17 

st;-  ih 

S(MK.i 

SG-19 

SG-20 

SC-21 

Cb-1 

Oj-2 

.!b-2b 

Cl>-3 

Ch-4 

^£.     Well  Type 

Ul 

All 

iarr 

131 

an 

arr 

arr 

(3  ri" 

an- 

All 

arr 

arr 

^P         Pi  ill  in);  Completion  Date 

1/13 
75 

10/13 

74 

10/ IK 
"I 

9/28 

74 

12/13 
"4 

1/8 

75. 

OLD 

nul 

9/20 

Oil) 

OIJ) 

4.     Total   Depth  (lect) 

2460 

1420 

1330 

'.'80 

981 

1036 

2103 

1469 

1220 

1470 

S.     Water  Data 

a.     Drill  ing  Water  Production 

ciq 

CIQ 

CIQ 

NA 

NA 

Ciq 

NA 

NA 

b.     Drilling  Water  Samples   (Number) 

31 

3 

1 

4 

S 

S 

c.     Water  Quality  Analyses 

C2Q 

CIQ 

CIQ 

CIQ 

C2Q 

C2Q 

6.     Aouifer  Data 

a.     Drill  Stem  Tests 

C2Q 

C2Q 

C2Q 

NA 

NA 

NA 

NA 

b.     Jetting  tests 

CIQ 

CIQ 

CIQ 

C2Q 

C2Q 

NA 

NA 

CIQ 

NA 

NA 

7.     Geophysical   Logs,   Schlumbcrger 

a.     Borehole,  Compensated  Sonic 

C2Q 

CIQ 

CIQ 

C2Q 

C2Q 

b.     Latcrolog 

C2Q 

CIQ 

CIQ 

C2Q 

c.     Formation  Density 

C2Q 

CIQ 

CIO 

C2Q 

C2Q 

d.     Nuclear  Formation  Density 

e.     Temperature 

C2Q 

CIQ 

CIQ 

C2Q 

C2Q 

f.     Cement  Bond  Log 

Inc. 

Inc. 

8.     Geophysical  Logs,  Birdwcll 

a.     Velocity,   3-dimensional 

b.     Electric 

c.     Density 

^J     d.     Nuclear 

e.     Caliper 

f.     Temperature 

CIQ 

CIQ 

CIQ 

CIQ 

9.     Geophysical  Logs,  Other 

a.     Welox,  Micro-seisiriogram 

b.     McCullough,   Taiiperature 

10.      Field  I.ithologic  Log 

C2Q 

CIQ 

CIQ 

c\q 

C2Q 

C2Q 

NA 

NA 

CIQ 

NA 

NA 

11.     Cored  Interval    (Feet   From  Surface) 

a.     Top 

1380 

NA 

930 

NA 

NA 

NLA 

NA 

NA 

b.     Bottom 

1426 

NA 

980 

NA 

NA 

NA 

NA 

NA 

12.     Assay  Data 

a.      Fischer  Assay 

CIQ 

NA 

CIQ 

NA 

NA 

NA 

NA 

NA 

b.      Soluble  So J  inn 

NA 

NA 

NA 

MA 

NA 

c.     Alumina 

NA 

NA 

NA 

NA 

NA 

13.      Trace  LlcniL-nt  Analysis 

14.      Rock  Mechanics  Data 

NA 

NA 

N\ 

NA 

NA 

15.     Gas  Data 

a.      Dr ill ing  Log 

c-Q 

CIO 

CIQ 

CIQ 

C2Q 

. 

NA 

NA 

CIQ 

NA 

NA 

b.     Bomb  Samples    (Number  Taken) 

31 

1 

1 

4 

5 

4 

NA 

NA 

1 

NA 

NA 

C.      Bomb  Analyses 

[-1020 

CIO 

CIQ 

CIQ 

c:q 

C2Q 

NA 

NA 

CIQ 

NA 

NA 

^      Complet ion  Data 

r^_ 

CIO 

CIQ 

CIQ 

C2Q 

C2Q 

CIQ 

I'.'Q 

CIQ 

CIQ 

CIQ 

17.     Survey   Hat 

ciq 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

h:y: 


NA  -  Not  Applicable 

Inc.  ■  Incomplete 

CIQ  «  Complete,  First  Quarterly  RojKirt 

C2Q  ■  Complete,  Second  Quarterly  Report 


AT  =  Aquifer  Test  Well 

AW  •=  Alluvial  Well 

1 1  U-3     Ql  ■  Standard  Core  Hole 

On  ■  Ground  Watcr/llydrologic  Test  Well 

AH  ■  Abandoned 


Wi 

QtlARinu.Y  KlilYHri'  »2 
11  Summary  Table  (Continued) 

1. 

Well   Designation 

A-l 

A-2 

A-3 

A-4 

A-S 

A-(> 

A-7 

A-H 

A-9 

A-10 

\-ll 

A-12 

A- 13 

2. 

Well  Type 

AW 

AW 

AW 

AW 

AW 

AW 

AW 

AW 

AW 

AW 

AW 

AW 

AW 

1      3- 

Drilling  Completion  Date 

111/ 2 
74 

10/4 
74 

10/7 
74 

10/8 

74 

10/3 
74 

10/10 

74 

'J/28 
71 

10/1 

71 

9/23 
74 

9/23 

74 

•>/24 
74 

9/24 
.74 

10/8 
74 

'      4 

Total   Depth 

109 

82 

112 

64 

80 

60 

SI 

70 

S7 

67 

66 

81 

14 

5. 

W3ter  Data 

a.     Drilling  Water  Production 

b.     Drilling  Water  Samples    (Number) 

c.     Water  Quality  Analyses 

C1Q 

CIO 

CIQ 

NA 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

NA 

6. 

Aquifer  Data 

a.     Drill  Stem  Tests 

b.     Jetting   tests 

7. 

Geophysical  Logs,   Schluchcrger 

a.     Borehole,  Compensated  Sonic 

b.     Latorolog 

c.      Formation  Density 

d.     Nuclear  Formation  Density 

e.     Temperature 

f.     Cement  Bond  l.og 

8. 

Geophysical  Logs,  Birdwell 

a.     Velocity,    3-dimensional 

b.     Electric 

c .     Dens  i  tv 

^           d.     Nuclear 

^^         e.     Caliper 

f.     Temperature 

9. 

Geophysical  Logs,  Other 

a.     Welex,  Micro-seismogram 

b.     MeCullough,  Temperature 

10. 

Field  I.ithologic  Log 

C1Q 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

C2Q 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

11. 

Cored  Interval    (Feet   From  Surface) 

a.     Top 

b.     Bottom 

12. 

Assay  Data 

a.      Fischer  Assav 

b.      Soluble  Sodium 

c.      Alumina 

13. 

Trace  Element  Analysis 

14. 

Rock  Mechanics  Data 

15. 

Gas  Data 

a.      Dri  1 1  ing  log 

b.      Ronil)  Samples     (Nimibor  Taken) 

c.      Bomb  An.ilvses 

^Uv     Completion  P.it.i 

C1Q 

c:iq  . 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

^^F.     Survey  I  Mat 

ciq 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

CIQ 

KlTi:     NA  ■  Not  Applicable 
Inc.    »    Incomplete 

CIQ  *  Complete,   First  Quarterly  Report 
C2Q  »  Complete,   Second  Quarterly  Report 


II  l'.-4 


AT  ■  Aquifer  Test  Well 

AW  ■=  Alluvial  Well 

C1I  ■  Standard  Core  Hole 

(3IT  -  Ground  Water/I lydrologic  Test  Well 

AR  ■  Abandoned 


II  B- 2  COMPLETION  DATA 


Included  in  this  section  of  Quarterly  Report  #2  are  well  completion 
drawings  for: 

AT-1 

Cb-2 

SG-1 

SG-la 

SG-8 

SG-17 

SG-20 

SG-21 


Some  of  the  tubing  strings  had  not  been  perforated  at  the  close  of  the 
second  quarter. 


II  B-6 


AT-1 
C-b       Tract 
Section     7,  3S,  96W 


0  - 


I 


500' 


1000'- 


'4 


1500'- 


>: 


13  3/8"  at  156'  Cemented  to  Surface 

8  5/8"  at  1430'  Cemented  w/825sx 
Top  Cement  at  375' 


Set  Purno  at  1430'  on  4V  tubing 


7  7/8"  Hole  to  1700'  T.  D. 


II  B-7 


Cb-2 
C-b  Tract 
Section  6,  3S,  96W 


0  -  h 


A 


500'- 


1000'- 


1500'- 


"0* 


•  -'.■•"•; 

»  •* 

'•*.'•'■ 
.'••'■■ 


JL 


(See  Prior  Completion  Data  Sheet) 


2  3/8"  Tubing  to  1460'  w/50sx 
Original  Total  Depth  1482' 
Cement  Top  by  Log  at  1146' 


Perforations  1126  to  1320'  w/1  shot/foot 


II  B-8 


0  - 


500  - 


1000'- 


1500'- 


2000'- 


2500!- 


SG  -  1 
C-b  Tract 
Section  2,  3S,  97W 
H  8  5/8"  at  151 «  Cemented  to  Surface 


#1  String  to  2519'  P3TD_ 
#2  String  to  1234' 
Cemented  2-7-75  w/385sx 


0  '-. 


*'.*•••'■ 


••".":•'■'• 


Recemented  3-15-75  w/100  sx,  4%  gel,  10/^x  Calseal, 
2%  Calcium  Chloride 

Tcd  of  Cement  by  Log  at  900'  - 

Perforations  --  Not  Perforated  as  of  3-15-75 


6  3/4"  Hole  to  2525'  Total  Depth 


II  B-9 


o-  a 


500.L 


1000L- 


r^ 

■•."'.■• 

■A-.- 
.'.■*•." 

•  ••' 
'•'■'/' 

;."■  *"; 
■•"."  "■ 

■-':'•'"* 

SG  -  1A 
C-b  Tract 
Section  2,  3S,  97W 


7"  at  230'  Cemented  to  Surface 


,  + 


Cemented  2-7-75  2  3/8"  Tubing  at  700'  -  to 
1180'  w/125sx 


700'  -  Cemented 


6  1/4"  Hole  to  1180'  Total  Depth 


II  B-10 


0  - 


500'- 


1000'-   - 


1500'- 


2000 '_ 


2500 ' 


k 


SG-8 
C-b  Tract 

Section  9,  3S,  96  W 


8  5/8"  at  169'  Cemented  to  Surface 


Temporary  Completion  -  Lynes  Packet  Set  at 
952"  on  2  3/8"  Tubing  String 

2  3/8"  Tubing  String  Set  at  688'  Open  Ended 


6  1/4"  Hole  to  2608*  Total  Depth 


II  B-ll 


0- 


A 


5001- 


1000" 


15001- 


2000 '_ 


k 


SG  -  17 
C-b  Tract 
Section  16,  3S,  96W 


». 


>  '-'■ 


8  5/8"  at  63'  Cemented  to  Surface 
#1  String  to  2335'  PBTD  2277 
#2  String  to  1490' 


Cemented  330  sx  w/Howco  Thixotropic  Cement 
Top  Cement  by  Log  at  1185' 


Perforations: 
#1   String  1292-2254'  w/1   shot/foot 

#2  String  1088-1228'  w/1  shot/foot 

Sootted  25  sx  Cement  2355-2460' 


6  3/4"  Hole  to  2460'  Total  Depth 


II  B-12 


SG  -  20 
C-b   Tract 
Section  31 ,  2S,  96W 


0- 


5001 


7"  at  212'  Cemented  to  Surface 

4"  at  936'  Total  Depth;  Bottom  200  feet 
slotted. 

4"  slotted  from  100-110' 


6k'1   hole  to  987'  Total  Depth 


II  B-13 


SG  -  21 

C-b     Tract 

Section     13,  3S,  97W 


0~ 


500'- 


1000'- 


UT 


,I\    8  5/8"  at  156'  Cemented  to  Surface 

4"  at  1035'  Total  Depth;  Bottom  150'  slotted 


7  7/8"  Hole  to  960' 

6  3/4"  Hole  to  1035*   Total   Depth 


II  B-14 


II  B-3  DRILLING  WATER  PRODUCTION  DATA 


During  the  drilling  of  wells  and  coreholes  on  and  adjacent  to  Tract  C-b, 
records  were  kept  of  drilling  water  production  data.  The  records 
included  produced  water  temperature  and  specific  conductivity  as  well 
as  produced  and  injected  water  volumes.  Such  readings  were  taken  at 
approximately  30  foot  intervals.   These  data  are  included  in  raw  form  in 
this  section  of  the  report. 

Production  data  for  wells  AT-1,  SG-1,  SG-1A,  SG-17,  SG-20  and  SG-21  were 
accumulated  during  the  second  quarter. 
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TEMPERATURE,    PRODUCTION    AND    CONDUCTIVITY    GRAPH       SO- 
TEMPERATURE    IN  -C 
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TEMPERATURE,    PRODUCTION    AND    CONDUCTIVITY    GRAPH      SG-17 
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TEMPERATURE,    CONDUCTIVITY     a     PRODUCTION  SG-  21 


WATER    TEMPERATURE 


10 
0 


15 


20 


CONDUCTIVITY     MICROMHOS 
500  >000 


~25— 

i 

1500 


30 

i 
20  00 


35 


100 


WATER     PRODUCTION      RATE      G^L/MtN. 
300 


200 


400 


400 


500 


600 


LEGEND 

•    TEMPERATURE 

O    CONDUCTIVITY 
A    PRODUCTION 


II    B-21 


1 

7 

(^ 

l/1  CO 

4fi 

0^  \a/<i 

In 

V) 

In 

k> 

I/) 

to 

\n 

o 

o 

o 

O 

O 

In 

Q 

O 

1/) 

"0 

!/> 

V) 

0 

Cr- 

cr- 

c- 

(\i 

H 

M 

(si 

o 

<J 

5 

N> 

V> 

0 

A) 

o 

ro 

cS 

o 

N 

N 

(sJ 

rJ 

M 

N 

w 

N 

rO 

rsi 

isl 

<^ 

z 

H     7 

o 

(^ 

Ai 

j/| 

. 

Q 

o 

oo 

^! 

^r 

o 

r- 

•■q- 

W 

C 

K3 

u     Q 

O  <*   a- 
J=S  CT    ^ 

IP 

O 

ff 

tF 

cr 

cr 

V) 

»o 

<r 

o 

* 

!/> 

b) 

s£ 

rJ 

O 

i     fei 

cr 

Q. 

N 

N 

rJ 

ro 

rO 

•>a 

^* 

<r 

.tr 

vSj 

r- 

-i 

■vO 

vS 

\3 

x^ 

(0     o 

o 

<   3 

>    1 

UJ  2 

=  1 

| 

1 

(^ 

to 

c\J 

^ 

oc 

\>C 

^- 

NT 

-t 

o- 

v^ 

o 

"^ 

t> 

/V)' 

U_  UJ 

cr 

i 

i 

' 

CO 

K 

<■ 

VD 

l/D 

vo 

^ 

^9 

^ 

cr- 

v? 

^ 

Oc 

C- 

o 

^ 

-J 

, 

h   * 

^ 

| 

>  ^ 

UJ 

■**~ 

.. 

2  uj 

:=>  m 
-•en 

vJJ 

S 

h    g 

' 

• 

o    1 

u.  w' 

3       ^ 

Q        vS 

Q       *E 

UJ     Q-   — 

*-  S  f 

UJ    S    <U 

1 

C 

c 

7 

X- 

5 

s/     ■ 

V 

! 

i 

r 

1     -> 

^     :> 

<         D 

JCTION 

AME    a    h 

>• 

h-  CO 

c 

G 

<L 

O 

O 

<J 

v>. 

Q 

o 

c 

C 

o 

O 

o 

o 

^C 

'  O 

G 

O 

O    C 

o 

o 

o 

c 

C 

o 

o 

o 

v<: 

C 

--0 

<J 

^ 

is 

o  s 

rc 

W 

<*• 

^ 

vT 

o* 

(Sj 

N 

cJ 

o 

cr 

o-v 

c- 

c- 

Cr 

A      z 

o 

UJ 

Q 

o^> 

£   'j 

cr 

ID 

<o 

^ 

Vo 

i=Vj 

o 

o 

0 

Q 

o 

o 

>*-* 

u? 

<3 

c 

o 

o 

o 

O 

O 

^c 

^ 

I   i 

cr  t~- 
UJ  <t 
h-  cr 

— 

— 

— 

I — 

<Nf 

N 

<>J 

cv: 

«/> 

1-7 

c^ 

cC 

^*- 

^r 

w- 

■+ 

^ 

'  <*- 

^ 

^ 

5 

<Z  UJ 

*"— 

—— 

UJ 

w     0 

h- 

o 

cr 

0 

(VJ 

o 

to 

o 

o 

o 

<5 

CT- 

o 
o 

O 

a 

o 

^5h 

o 
o 

8 

s3 

Q 

UJ 

►- 

UJ 

N 

N 

M 

[*) 

rO 

sT 

^r 

^T 

^0 

<o 

h 

M 

\s 

nS 

vS 

l> 

^ 

L^ 

r^ 

1>o 

q: 

^    < 

**- 

o 
ro 

CO 

o 

N 

0 

o 

o 

O 

o 

o 

to 
^5> 

o 

O 

o 

N 

o 

(si 

0 
0 

O 

o 

Q. 
UJ 
Q. 

CO 

no 

(>0 

4 

ro 
* 

\ 

i 

<- 
< 

i 

r- 
t 

0o 

0o 

c 

Q 

^_ 

— ■ 

— ' 

— 

"^ 

— ■ 

— » 

' — 

— ■ 

■ — 

_ 

■ — 

— ■ 

— _» 

*~"^ 

— ■ p 

— ■ 

"— 

— ■ 

■— 

*"* " 

" 

"~" 

•~* 

•^ 

'  "-r 

— ■ 

—- 

— 

•~* 

— 

■"■^ 

1 

■ 

II  B-22 


a 

Z5 

/)«/> 

0 

0 

0 

O 
c 

C 
c 

1  H 

O 
O 

C 
0 

i/1 

.-0 

0 
0 

0 
0 

LP 

<3 

O 

•c 

O 

dcu* 

C'J 

»0 

•<- 

1  T 

<■ 

vf 

<* 

^ 

ic 

<f 

<t~ 

<■ 

■*r 

<xf 

ro 

0 

vi) 

h 

Ul 
LJ 

I 

z 

z 
o 

*■ 

0 

^r 

^ 

0 

,^- 

^ 

f\» 

x^ 

M 

N 

»o 

9C 

-^> 

r^ 

<F 

»> 

00 

0 

31-6 
o<  2; 

a: 

a. 

^3 

£> 

'<0 

&< 

^ 

0 

c 

^7    C 

if) 

0 

£1 

UJZ 

15 

< 

< 

^0 
^0 

r- 

v-> 

fsl 

^r 

H 

•>**] 

^r 

^ 

^S 

m 

0 

\r 

x>0 

0 

<^ 

v_/ 

<p 

0 

> 

^2 

70 

v° 

vo 

yo 

cr 

- 

^ 

vO 

CO 

<>0 

y° 

VJ 

cr 

r^ 

V* 

v^ 

^ 

^0 

cr 

> 

h 

^ 

> 

Ul 

» 

Su 

h 

3  rvi 

-J  to 

v£ 

s. 

> 

0 

^S 

u.     ' 

- 

D 

-X 

n 

<5 

Z 

0 

*0 

Q        "c 

0 

/ 

UJ     Q-  — 

Q 

it 

u 

ID 

0  Jz  1 
uj  5  o> 
5*o 

0 

\ 

(vi 

N. 

.» 

z 

? 

"*~ 

< 

D 
Z 

(6 

u 

< 

Z 

H-  to 

>s 

la 

0  s 
0 

z 

0 

E 

c 

0 
0 

0 
0 

C3 

0 

<J 

0 
0 

0 

0 

0 
1  0 

1  0 

0 

O 
O 

0 
0 

0 
0 

(J 

O 
0 

0 
0 

r4 

0 
0 

O 

O 
O 

O 

•0 

O 

O 
O 

0 

0 

J 

UJ 

K 

0!-> 

o: 
Q. 

.J 

3 
cr  t- 

LU  < 
1-0= 

<  UJ 

UJ 

/I 
[6 

^ 

10 

-$■ 

^r 

\n 

c 

i/j 

D? 

>i 

lo 

-3 

N 

r- 

r- 

i> 

^ 

^i 

I.I 

0 

X 

»- 
a. 

UJ 

0 

UJ 

0 

9c 

O 
70 

0 

0 

0 

0 
cr 

0 
0 

0 

0 

O 

0 

c 

0 

0 

0 

^0 

O 
5 

O 

•0 

0 

0 

2 

0 

^r 

U> 

O 

0 

Vn 

\T\ 

Vi 

lr> 

VP 

O 

•O 

r*- 

c 

\/) 

\fl 

c 

0 
0 

ir 

O 

5? 

^ 

2 

ro 

^f 

ts\ 

^ 

■t" 

*/) 

i/> 

NO 

N7 

3 

0 

0 

rn 

sT 

!5 

111 

Q. 

t- 

VI 

cr 

r- 

vS 

ro 

CT" 

k£> 

— 

^ 

v9 

/^ 

vS 

H 

Ul 

H 

r»- 

cr 

UJ 

— * 

•*— 

—~ 

■■" 

-™~ 

■^* 

•— 

$- 

.  0 

0 
4 

i 

■  v 

f 

^2 

-=r 

£ 

1 

^ 

J 

4 

0 

C^; 

4 

00 

cr 

0 

2 

<^ 

V 

*^» 

* 

'^:- 

^ 

1 

==  - 

1 

— 

II  B-23 


h 
kl 
bl 

I 

< 
< 

0 

> 
> 

h     N 
Q    h 

z 

0 
0 


0 

z 
< 

z 

0 

p 

0 

D 
0 

0 

q: 

(L 
£ 


z 

0 
0 

3 


d 
LJ 
CD 
2 

D 

z 

UJ 

< 

Z 

J 
J 
u 


<J 

^. 

E 

0 

h 
< 

LJ 
Q. 
0 


o 


UJ  ' 


6 

Q    <     °- 

en 


Q      e 


«a  ® 


>- 
t-  v> 

>§ 

g5 

O  S 
o 

UJ 

cc 

UJ  «3 
f-CC 

<X  UJ 

UJ 


o 
o 


r 

03 


\> 


N 


•o 


N& 


M 


C  <3 


c 


N&l     >3 


to 


<J 


(Vi 


lo 


N& 


T 


o 


< 


CvJ 


O 


N 
i 


<0 


o 


a 


KS 


0- 


•   ; 


OG 


i 


2 


O 

o 


'0  o 


00 
Oc 


c 


C7 


f\ 


^0 


v^4 


IM 


O" 


^N 


V) 


CT' 


<N 


si 


N 

Mj 

'v. 

M 
i 


G 


V3 


•<o^ 


V; 


C 


N 


CSS 


si 


>0 
0» 


Cvj 


x^^- 


u 


\ 


N 


M 


>  0 

V   ' 

r  \ 


^1 


O 
1-3 


C 


vo 


§ 

s 


10 

S^ 


i 


CT" 


o 

XJ 

Cm 


c- 


t-N 


<J 


^' 


3 


^4 


^      Tf 


IN 
^1 


<; 
o 


v. 


•r 


a. 


IN 


rv 


3c 
o 


^> 


o 


§ 


w? 


O 
N 


Pi  ' 


^ 

^ 


^ 


O 

V) 


V) 


co 


V1 


Q 


V) 


N 


^0 


^0 


O 
s9 


<r 


x 


V 
^1 


cr 


<r 


O 


0" 


o 


Co 


>wSJ 


cr 


ri 


<0 


c 


"v_' 


cr 


II  B-24 


h 
Ld 

LJ 
I 
(0 

< 

< 

Q 

> 


8  it 

Q 
Z 
0 
0 


0 

z 
< 

z 

0 

h 

0 

D 
0 
0 

n 

Q. 

It 
u 


z 

0 
0 

3 


\[  J 
ui 

CD 

D 

z 
<c 
u 

< 

z 

J 
J 

W 
2 


0 

Si 

y 
o. 
0 


,1  trt 

o 

o 

in 

o 

<* 

i 

Ai 

o 

0 

A3 

v^? 

>    • 

z 
o 

Jt  lu  — 
at  E 

Q  <    CL 

v3 

a: 

V  r 

* 

r 

vS 

'v.' 

^_. 

.'- 

^. 

,-- 

CL 

C~ 

C*" 

(N 

jo 

r*. 

9  "' 

•X 

■-■ 

;- 

>j 

x^ 

o 

LUZ 

2  — 

>o 

«"*\ 

MJ 

Q-* 

■r 

k>r 

x^_^ 

r»n 

.  a 

rJ 

-*%•*- 

V 

v£ 

r^ 

if  i 

<r" 

=>2 

0; 

vo 

—- - 

~"' 

""'- 

j" 

0° 

-j 

oo 

<r 

0" 

s^ 

""- 

LU 

ZLU 

— 9 

Z3  Is-! 

Bf5 

J 

p     "e 

1 

LU   cc  — 

^    LU 

O 

v' 

^N 

LUJ. 

E*2 

>- 

t-  CO 

0 

G 

O 

'■J 

y^ 

O 

>** 

•v.i 

<Q 

G 

0 

o 

o 

t-  s 

\> 

M 

o 

<3 

o 

o 

o 

^*\ 

Q 

0 

o 

K\ 

o 

<^ 

o 

y  o 

IS 

o  s 
u 

1  /> 

s' 
■v 

o 

°M 

ft9 

< 
N 

CO 

F> 

<3 

LU 

K 
=> 

trt- 

^ 

lo 

in 

M>> 

VI 

LU< 

t-a: 

<  LU 

\J 

«^r\ 

^9 

— ' 

- 

o 

— 



<o 

O 

— 

^ 

<) 

q 

LU 

h- 

V>1 

"■>«« 

N 

)>J 

N 

Ai 

ni 

n 

V^' 

M 

N 

rJ 

Ni 

rvj 

N 

?N» 

X 

1- 

R 

>> 

"O 

v» 

S 

a 

^ 

<3 

V5 

Q 

<? 

,5? 

3  ^' 

to 

■-■> 

a. 

LU 

\~j 

o 

r* 

tj 

r^ 

& 

N 

hO 

rt 

cv> 

^. 

"7" 

\ 

t^- 

\n 

o 

CNj 

N 

f\J 

& 

N 

rJ 

ri 

(•V 

f\J 

H 

vl4 

x\i 

N 

f'v} 

r^ 

fj 

LU 

z 

5 
£ 

in 

O 

a 

*•* 

O 

V) 

■■ — 

o 
N 

O 

in 

c 

rsl 

LU 

N 

<2Q 

S 

0 

— ■ * — 
t 

t 

i 

fO 

i 

i 

1 

i 

n7 

i 

vQ 

O 

*^\ 

.  j 

i 

i 

N 

ti 

^ 

ri 

T\{ 

r4 

ro 

N 

rO 

£^ 

rsl 

rJ 

f>» 

II  B-25 


h 

L-J 
Id 

I 

CO 

< 

< 

Q 


> 
> 


h 

0 

D 
0 

i 

o 

Q 
Z 
< 

z 

0 

§ 

D 
0 

o 

c 

Q. 

C 
LJ 

$ 


z 

0 

0 

9 


r      VD 


V/l 

a. 

hi 

CD 

5 

D 
Z 

(25 

LJ 

< 

Z 

J 
J 
w 


o 


tr 
0 

!c 

c 
Id 

Q. 
0. 


«1 

4. 


o 


LU 


o  2  2: 
o  ^^ 
a: 

a. 


to 

UJZ 

M 

a: 


Q        6 

LU    (v;  — 

o  C  I 

LU  ^  • 


>• 
»-  t/> 


y  o 

is 

o  s 

o 


cr 

£E(- 
LU<X 
h-CC 

<X  LU 

3=°- 

LU 


In 


Is-   •" 


=1 


C'    «> 


V 


$ 


ft 


£ 

^ 

K 


^R 
v^ 


J 


0 


O 


h- 

3 


H 


o 


I 


o 


<H 


£ 
^ 


O 


S3 


o 


r>r> 


Q 
<& 


I 


$ 


<b 


1     £ 


o 


Vis 

tsr\ 


ts/"\ 


VfN 


Us 
I 


o 


V5 


I 


N 
In 


N. 


c^ 


* 

Vn 


0 

* 


O 

5 


1 


Us. 

^U 


§ 


K 


N 


o 

5n 


o 

^5 


o 


\«\ 


0 


o 
v9 


O 


N 

>4 


o 


o 


O 
CO 


^r 


c 
O 

UN 


O 


^ 


r^ 


^9 


1 


T 


.^ 


<S^tr-> 


<S 


^ 


V, 


C\ 


N 


^  K, 


^ 


& 


V 


0 

in 


•J 


^1 


$*. 


iri 


% 


oi 

r~s 


O 


rC 


<3 


r( 


"7" 


X: 


^^T 


j 

XN 


N 


^ 

•& 


1 


<0 


C 


■vS 


^ 


vV=:^ 


C^ 


T 


S 


^0 


8 


• A  ? 


ni 


vO 


O 

vn 

of) 


\n 


01 
to 


> 


5t 

N9I 


\ 


"SI 


is 


is 


.1 


II  B-26 


^b- 

^^       V 

</■ 

m      n 

be 

^^^^*^w 

2 

G 

O 

0 

— 

1 
i 

UJ 
K 

^> 

> 

> 

,V> 

w 

of 

ri 

*     1 

Z 

- 

SHEET 

CATION 

o 

Q   <     a 

o  °=  CT 

K 

a. 

o 

(V 

5K 

i 

! 

i 

0 

i 

<       J 

< 
0 

UJZ 

M 

U.UJ 

K 

cC 

• 

to 

CO 

^5 

i 

> 

h 

j 

> 

UJ 

1 

"— 

5UJ 

_ 

X, 

w 

N-. 

V 

N. 

V 

1 

h 

0 

3  rvi 

^v£> 

J5 

**s^/N 

"va 

Vv 

Mi 

\o 

I 

D 

'  i 

Q 

i 

z 

1^. 

i 

1 

p     "e 

i 

i 

w 

UJ   ft-  — 

\ 

^     a.   t-r 

». 

U            qj       z  5:  o 

?       5    "    - 

<         3 

1 

-r        Z       > 

f"V. 

j 

NAME    S 

CONDUCTIVI 
MICROMHO 

O 
O 

0 

5 

0 
ri 

! 

U 

! 

PRO 

WELL 

WATER 
PERATURE 

v- 

v^ 

Vi 

\o 

Vo 

^ 

i 

* 

1 

-L^ 

fv. 

i>*»> 

r^ 

^6 

^ 

3:5 

oc 

2 

UJ 

*v-s- 

v-- 

^ 

-\ 

^ 

UJ 

»- 

1 

$ 

Q. 

o 

v.' 

§ 

O 

o> 

^i. 

i 

1 
i 

* 

UJ 

a 

c 

»  ^ 

"^-a 

<fca 

\ 

It' 

*A 

r\ 

*    (\ 

V) 

.r^ 

O 

k 

0         £ 

Xr 

rV 

UN 

CO 

f**s 

•*H 

v* 

p0 

^Q 

i   - 

O 

55 

3 

i 

ft     S1 

V** 

C~- 

o. 

<s- 

-  C> 

ev 

-O 

, 

*    ft       < 

0             o 

l 

ex. 

(N 

V 

1 

> 

i 

II 

B- 

11 

-'. 

\ 

>s> 

N> 

5* 

0/ 

UJ 

K 

Qc 

CO 

to 

Q 

$ 

U4          w 

_ 

Cy-  Q^uj 

lo 

CM 

v. 

jo 

o 

lo 

^ 
w 

g 

5 

\ 

§ 

p 

O 

Jo 

!>n 

N 

bl 

U 

z 

0 
h 

z 
o 

0 

— 

-. .  \ 

to 

Ifl 

l/l 

lo 

o 

o 

lo 

0 

lo 

o 

o 

V) 

^ 

1 

u 

> 

I 

(0 

5 

0 

o 

a: 
a. 

*M 

4-1 

fl 

4.1 

-u 

^\ 

-M 

•w 

Ul 

+\ 

i-l 

-4-1 

f» 

f\ 

*! 

M 

< 

< 

IS 

CD 
U1Z 

.      is 

N, 

- 

r 

- 

; 

- 

- 

•* 

^ 

o 

?3- 

"V3 

>3 

lo 

\nJ 

cJ 

Q 

5«* 

U_  UJ 

K 

o 

• 

^ 

O 

o 

O 

o 

o 

0 

> 

< 

* 

■» 

h 

> 

•o 

UJ 

\D 

S  Ul 

* 

h 

s» 

3  rvi 
— 'co 

v3 

£ 

I 

- 

- 

i 

~ 

z 

- 

; 

c 

- 

- 

- 

- 

- 

0 

$ 

u.  m 

D 
n 

.1 

Z 

0 

/  \ 

8 

R      *6 

0 

DC 

f"UJ    , 

N 

cvl 

rsl 

N 

o 

o 

o 

o 

o 

o 

0 

0 

^ 

Q 

Qj 

0 

0 

z 
< 

UJ 

CO 

2 

*■ 

^h 

•6 

6 

0 

6 

s 

5 

4 

o 

^ 

<5 

.5 

5 

D 

z 

>- 

u~ 

7/4' 

Al 

A/n 

'  /  A* 

W  i<,' 

1  /  °1 

/ n{ 

7   ,' 

0?/. 

/  CI 

7  /  ■ 

"■»:?  / 

1  v/ 

y  r 

,0 

u- 

r-t.47 

•  I 

1  f  \j, 

f~LPt 

Veil 

CJ     / 

oCXJ 

I  * 

\y  f 

'     Uj 

-'_£... 

SZr+L. 

/>/ 

/o^ 

u 

z 

Jt 

►-  CO 

i 

0 

<u 

0 

^ 

Q 

S 

^ 

o 

o 

O 

o 

p 

o 

9 

§ 

0 

p 

sO 

D 
0 

Ul 

S^o 

o 

<0 

o 

'0 

c9 

Q 

^ 

to 

in 

'o 

O 

<i 

<o 

*o 

2 
< 

z 

IS 

o  s 
o 

5 

*<3- 

<N 

Cn. 

->* 

o 

>3 

5: 

N 

*•*« 

V 

>> 

0 

J 

UJ 

cc 

E 
Ql 

J 

LJ 

ID 

cct- 

U)< 

o 

o 

O 

o 

O 

o 

O 

0 

O 

o 

o 

S 

O 

o 

lo 

o 

o 

£ 

h-CC 
<  UJ 

36  o- 

o 

CD 

N 

N 

■o 

Oc 

o5 

<£ 

CP 

CP 

o 

6 

*^. 

••^. 

(P 

(S 

cS 

n 

2 

UJ 

"*"" 

*~" 

*^ 

^» 

UJ 

O 

c 
0 

X 

►- 

Q. 
Ul 

Sc 

0 

\ 

v9 

to 

0 

O 

o 

CNJ 

£ 

o 

1 

g 

o 

s 

0 
•>9 

O 

N 

* 

> 

Ul 

!*) 

M 

rO 

<*■ 

^ 

'^h 

^ 

-0 

V) 

v3 

VJ> 

V9 

s3 

N 

N 

o 

fe 

to 

o 

o 

O 

o 

I 

SO 

lo 

O 

O 

to 

lo 

}o 

<D 

U 

2 

to 

lo 

■■>. 

CM 

'•*— 

«N 

,^ 

^s 

r^ 

O 

^ 

^S 

Q< 

<m 

W 

h 

f_ 

■^ 

W 

vS 

Q) 

f<» 

>N. 

io 

lo 

r\ 

CN 

K> 

r>n 

§ 

o 

> 

< 

(X 

0 

o 

o 

0 

CJ 

o 

O 

O 

0 

0 

•>» 

or 

^ 

v 

UJ 
Q. 
0 

"nT  ui 

0^° 

1 

\ 

IN- 

1> 

IN 

CO 

CD 

00 

CO 

Go 

oo 

CO 

CD 

CD 

} 

II  B-28 


<4 


h 
u 

I 

(0 

< 

< 

Q  * 


> 


h 

0 

D 
0 

z 

0 
0 

Q 

z 
< 

z 

0 

fo 

D 
0 
0 

E 

c 
o: 

!! 


w 

& 

z 

0 

tc 

0 

9 


I 

.o 

£ 

CD 
D 

z 

(6 

Id 

< 

Z 

J 
J 
id 


o 

0 

a: 
u 

0 


II  B-29 


SO 

k 

c 
o 

/ 

8 

0 

!n 
CM 

1 

0 

g 

e 

0 

o 

Co 

0 

CN 

P 

0 

to 

CM 

0 

> 

s 

0 

h  9 

UJ        l 

id      r 
I     5 

z 
o 

\ 

* 

Uj 

Q  <    °" 

<0 

> 

K 

N 

1 

N 

\3 

Os 

& 

^ 
5 

1 

00 

In 

(/)       0 

§«. 

§ 

<    3 

n 

C) 

») 

^ 

h 

Q      IS 

=  1 

U_  LU 

OS 

s 

$ 

x 

<*> 

Cs 

C 

N 

V 

M 

M 

« 

^J 
^ 

0 

x4 

Cm 

%K 

CE 

^ 

Jj 

>  \ 

$ 

h      ^ 

^V 

—      U 

\ 

X 

0      fc 

LU 

2LU 
=>  M 

n1^ 

V3 

X 
X 

x, 

x. 

v 
>. 

0 

1 

* 

■^ 
•^ 

N 

v 

"X 

0      | 

Q     "e 

»~   LU   °* 

^ 

i 

fr 

Z      £ 

M 

o 

o 

o 

o 

o 

0 

vO 

O 

O 

o 

o 

C 

0 

O 

x      0 

O 

O 

^, 

d 

i    I 

vs 

ki 

vS> 

vs 

0^ 

\S 

\3 

<i 

vs 

<o 

G 

^5 

vQ 

V9 

vS 

J3 

CD 

t£ 

cfi 

z 

^* 

o     * 

i-  s 

is 

o  s 

O 

o 

^J 

cs 

o 
*xi 

CK 

8 

*«o 

o 

CK 

o 

cs 

O 

o 

0 

o 

i 

n       z 

o 

LU 

rD 

QCf- 
LU  <X 

Q 

0     H 

I   i 

o 

xj 

o 

o 

<D 

o 

u 

^ 

0 

u 

u 

O 

Vo 

lo 

>^ 

O 

o 

c 

<J 

Cj 

UJ 

<  LU 

LU 

»- 

^ 

V3 

K 

"K 

K 

K 

"V. 

s 

vi 

vs 

K 

-s 

r^ 
\ 

K 

K 

v. 

1 1 

>    ^ 

a. 

LU 
Q 

LU 

CK 

o 

o 
K, 

k 
K 

•v. 

N 

o 

In 

1 

! 

fe 

^ 

*x. 

V) 
IK 

K 

K 

(K 
v. 

s 

§ 

It 

UJ 

a. 

N 
CN 

o 

to 

O 

O 

o 

O 
ft 

o 

o 

o 

% 

§ 

^ 
Q 

Ck 

CN 

xN 

O 

8 

In 
x. 

K^ 

CK 

■v. 

ck 

O 

O 
<N 

o 

\ 

W 

\ 

N 

^ 

^N 

"v. 

N 

\ 

^ 

CM 

\ 

N 

% 

CN 

0 

* 

O*  Q 

^ 

^ 

^ 

^ 

^ 

^ 

:< 

^ 

^ 

^ 

^ 

^ 

^ 

$ 

^ 

^         ^ 

^ 

I 

I  B- 

30 

"3    K 

-■  $ 


h 
u 
Id 

I 

Z 
0 

(0 

0 

0 

< 

J 

h 

< 

J\ 

Q 

£ 

> 

> 

h 

Vo 

M 

> 

$ 

h 
0 

§ 

D 
Q 

Z 

1 

£ 

% 

\j 

X 

0 

hi 
m 

Z 

? 

< 

D 

z 

7 

0 

<fi 

h 

bJ 

0 

D 
0 

5 
< 

z 

0 

J 

Q. 

J 
Id 

8 

a: 
0 
h 
< 

(T 
Id 
Q. 
0 


8 

p 

<x 

X 
M 

0 
0 

0 

o 

CM 

0 
o 

0 

0 

1   0 

/ 

1 

1 

NO 

0 
CM 

N 
■CvJ 

XJ 

0 
0 

0 

0 

X| 

8 

^ 

X 

1 

" 

^ 
^ 

1 

PRODUCTIOr 

RATE 

(gpm) 

Co 

M 

N 
X 

0 
\ 

X 

Si 

! 

X 

5v 

,0 
X 

3 

X 

X 
X 

X 

rx 

X 

X 

x^ 

hop 

> 

? 

(X 

v. 

^ 

^ 

' 

^ 

^ 

^ 

FLUME 
READING 

<*> 

M 
X( 

Os 

0 
to 

CM 

<0 

N 

to 

^  X 

^0 

JJ3 

•x 

4 

^ 

$  o 

^ 

UJ 

^ 

^ 

3  «V3 

FLUM 
SIZE 

^ 

^ 

N 
\ 

"X 

^ 

^ 

1 

N 

^ 

2? 

^5 

^ 
•^ 

,J  X 

>5: 

• 

^ 

0.  K 

\ 

■^ 

1 

K  ^ 

INJECTED 

WATER 
( rate  -glm) 

11 

c 

Cx 

Co 

o 

05 

o 

X^ 

c 

00 

o 

03 

X 

o 

00 

o 

\3 

od 

o 

C 
CxJ 

>- 

h-   CO 

CONDUCTIVI 
MICROMHC 

Co 
x 

co 

o 

o 

X 

o 

CO 

o 

Oo 

w 

5 

v. 

X 

8 

O 

o 

O 

> 
•v. 

X 

C3 
X 

o 

X 

X 

8 
5 

8 

X 

o 

o 

LU 
•QC 

id 

LU  <x 
i  .  ft 

o 

o 

Ci 

o 

o 

o 

ti 

v» 

O 

O 

Co 

lo 

o 

O 

[A 

q 

CO 

In 

CO 

<t  UJ 

*^ 

UJ 

»- 

(X 

ix 
x 

<X 
X 

CX 

X 

v. 

ex 

22 

0 

OS 

^ 

^ 

5$ 

ON 
X 

x: 

X 

(X 

X 

^ 

(X 
X. 

DC 
1— 

a. 

o 

8 

(X 

o 

^ 

^ 

X 

0 

> 

^ 

Nl 

o 
v 

Is 

S 
^ 

8 

l>0 

O 

UJ 

o 

^ 

^ 

^ 

^ 

5 

8 

^ 

5J 

x 

N 

^ 

^ 

« 

X* 

58 

^ 

^ 

UJ 

Z 

CO 

Ch 

CS 

5J! 

o 

x 

c. 

8 

§ 

CX 

$ 

a 

3 

VX 

^ 
£ 

o 

CO 

(X 

00 

o 

o 

<o 

V. 

X 

X 

\ 

\ 

X 

^3 

o 

X 

X 

X 

X 

"•n. 

w 

W 

CM 

^J~UJ 

r^ 

to 

to 

n 

K> 

ro 

ro 

rc 

lo 

^ 

u 

Vi> 

vs 

^ 

■^ 

\i> 

\5> 

<o 

X, 

IX- 

txg 

i 

VN 

w 

^ 

N 

^ 

^ 

*N 

N 

rs^ 

XI 

N 

N 

^ 

•N 

N 

x^ 

^ 

^ 

* 

^ 

<^ 

^ 

^ 

^ 

^ 

^ 

x- 

^ 

x 

X 

^ 

^      > 

^ 

C^. 

II  B-31 


h 
Ld 
u 
I 
if) 

< 
< 

Q 
> 


h 
0 


» 

Q 
Z 
< 

z 

0 

h 

0 

D 
0 

0 

q: 

(L 

Id 


Is 

1 

z 

0 
0 

9 


I 

OS 

(r 
id 

GD 

D 
Z 

(fi 

Id 

< 

Z 

J 
J 
Id 


q: 
0 
h 
< 

IT 
Id 
Q. 
0 


\ 


O 


lij 


»-   E 

S  <  2: 
o  o=3 
ce 

CL 


CO 

O 
< 
LU 
CC 


LU 


CO 


^   UJ    , 

o  Jz  i 

~3    -T  ■*- 


S  o 


>- 

Eg 

Oo 

IS 

o  s 
o 


cei- 
lu  <t 
I-  cc 

<  UJ 
^2: 


CL 
LU 

Q 


^-LU 


Os 

to 


c 
ro 


V£) 


xj 

03 


o 


5! 


8 


(©■$ 


b 


(X 

IV) 


0 


x 


'*    ^> 


N 


1 

I? 


8  [A 


W5 


CX 
X 


» 


N 
\ 


Q 


1 


f 


X 


A 


hs5 
3 


x 


vs 


o 

(K 
x 


^o 


K.  K 


5N 


00 


X- 


ft 


3 


o 

X 


0 

X 


§ 

^ 


X 

X< 


CP 


to 


V 


^ 

^ 


h 


to 

X 


ro 


^ 

^ 


u 


CN, 


O 
0c 


ro 

X 


OS 


c 

to 


K 
\ 


!s0 

ro 


O 
<6 


& 
* 


K 


0s 


0 

8 


o 

to 

x 


(X 

cx 


o 


U 
§ 


X 


cs 


P 
<x 


So 


< 


X 


<x 

X 


k 

^ 


I 


C 

o 


N 


§s 


^S 
^ 


^ 


o 

06 


.SJ   •  | 


r^ 
1 


(x 


O 


CO 

Cx 

X 


\ 


0 

to 


5 

X 


CM 


O 


c 

5N 


) 


>0 
Cx 


o4 
o 


to 

o 
o 

'CM 


CN 


O 


o 


TS 


53 


X 


.' 


Qo 


CvA 


o 


o 


CM 

ro 

X 


p 

k 

o 


\N 


0 
0 


89 


s. 


o5 


o 
o 


c> 


^ 


P 
l>0 


CM 


^6 


o 

I 


fis 


ro> 
x 


^M 

55 


vN 


o 


* 


Is 


O 
Qo 


cx 


S^ 


Ss 


Si 


P 


X 


O 

> 


0 


s9 


!X 


^6 


O 
CD 


CM 


M 


<M 


Os 


SI 

tT5 


fi 


^ 


Cxi 


II  B-32 


^cL 


h 
UJ 
L-l 
I 

< 

h 
< 
0 

>- 

h 

> 

h 

0 

D 
Q 
Z 


0 

z 
< 

z 

0 

h 

0 

D 
0 

0 

q: 
ol 

or 
u 


c 

z 

0 
0 

9 


»   ? 


IT 

LI 
CD 

D 
Z 

<fi 

Id 

2 
< 

Z 

J 
J 
Id 


1 

0 

h 
< 

q: 
id 

Cl 

0 


t? 

0 
o 

to 

O 

0 

$ 

* 

| 

c 

NO 

s 

^ 

^ 

^ 

s 

lo 

Cv 

<N 

0 
0 

o 

CO 

to 

CM 

ro 

PRODUCTION 
RATE 
(gpm) 

C\! 

i 

8 

fO 

I 

\ 

<X 

f0 

<0 

ro 

O 

9» 

X 

ro 

! 

,00 

■a 

cx 

lo 

fO 

ro 

ro 

o 

UJ  Z 

-J*1 
U_  UJ 

1 
1 

j 

(X 

V 

!>0 

s 

V 

8 

•0 

S 
^ 

% 

P 

! 

'o 

FLUME 
SIZE 

* 

^ 

^ 

^  / 

^ 

^ 

^ 

^ 

"S, 

^ 

^ 

* 

N. 

1^ 

•s 

•s. 

> 

^ 

i 

■^ 

INJECTED 

WATER 
(rate  -glm) 

C£ 

CO 

SO 

CD 

00 

<£> 

00 

bo 

<$J 

vti 

QD 

^ 

^ 

> 

= 

>s, 

\ 
\ 

CONDUCTIVITY 
MICROMHOS 

O 

s 

$ 

^ 

O 

o 

o 

Vs. 

O 

o 

o 

<0 

O 

cm 

o 

\ 

p 

5} 

0 

o 

CnJ 

o 

o 

O 

o 

■v. 

UJ 

cc 

cc  \- 

Ll)  < 
<S.  UJ 

*£: 

UJ 

>- 

o 
CM 

o 

0) 

<0 
X 

0 

6 

CN 

O 

CN 

-CN 

0 

o 

CM 

0 

c<i 

CN 

O 

o 

X 

\- 

CL 

UJ 

O 

X 

o 

X 

1 

55 

Os 

JO 

50 

5t 

0 

0 

Wj 

3: 

O 

In 

o 

UJ 

2E 

In 
o 

K 

<X 

r  - 

>0 

CM 
o 

X 

is* 

CM 

o 

In 

X 

o 

CN 

*0 

CO 

12 

O 

\774 

DATE 

ro 

CN 

*0 

ro 

> 

S6J 

•v. 

> 
^ 

^ 
^ 

> 

> 
^ 

^1 

*? 

w 

\ 

lo 

In 

II  B-33 


<S) 

0 

^K 

1? 

to 

0 

lo 

0 
0 

0 
0 

0 

0 

0 
0 

0 

lo 

0 

0 
0 

0 

O 

a: 

z 
o 

ir  uj  — 

^»-    E 

Q  «*    ™ 

V 

to 

M> 

rn 

fo 

1* 

> 

V 

V 

ro 

<\! 

ro 

to 

hi        - 

8 

V3 

O 

1° 

^0 

V.'    VJj 

o 

to 

\ 
CO 

2 

Oo 

^ 

* 

g 

I         5 

a: 

H 

K) 

W 

ro 

l^ 

5n 

\p 

w 

ro 

ro 

(VJ 

C\J 

|V) 

(/)        0 

tx* 

o 

CO 

LU  2 

U_  LU 

\  f. 

<  y 

h 
<    J\s 

0      \ 

i^ 
^ 

£ 

V 

5 

52 

•0 

'^0 

J 

* 

or 

■v 

'% 

% 

>s 

» 

* 

•* 

» 

% 

>         >K 

l<5 

t     C 

1 

>     § 

LU 

s. 

\ 

—     > 

Z  LU 

V9 

^ 

■v 

5 

^ 

> 

* 

•\ 

> 

^ 

N 

Q      | 

J» 

■ 

K  *     v. 

9% 

tr 

y    cd 

Q        E 

LU    ££  — 

> 

LU   5   <u 

^ 

^ 

^ 

\^ 

\ 
\ 

^ 

^ 

^ 

^ 

5       2 

$ 

<         D 

z     ! 

>• 

>-  CO 

0      * 

t-  S 

is 

o  s 
o 

O 

O 

^ 

o 

5 

JO 

o 

o 

St 

1 

O 

1° 

0 

O 

0 
0 

0 
0 

^ 

O 

O 

0 

0 

0 

0      J 

LU 
QC 

\< 

UJ 

QTf- 

LU  <I 

o 

o 

O 

1  o 

o 

o 

o 

O 

0 

lo 

^ 

Vo 

O 

0 

l-CE 

<t  LU 

*£ 

LU 

»- 

X 

Sj 

CSS 

CM 

0* 

O 

•< 

^ 

>     % 

v> 

8 

^ 

o 

^0 

P 

Q 

^O 

O 

lo 

O 

J«? 

O 

V) 

a. 

•5K 

>p 

V) 

Va 

K 

N 

N 

a? 

as 

(V 

Os 

v. 

P 

LU 
Q 

LU 

z 

* 

3r 

% 

St 

^^> 
\ 

5: 

5t 

^ 

5C 

^ 

a: 

•  P 

^0 

S 

IV) 

$ 

^ 

I 

(X 

O 

O 
^0 

5 

•v. 

< 

tr 

Id 
Q. 

LU 

CM 

<m 

<o 

<Q> 

o 

o 

O 

O 

^ 

O 

O 

■< 

lo 

vs 

SO 

V9 

«<o 

v9 

Os 

cs 

CK 

Cv 

CN 

ON 

Cn 

0 

<3 

o 

$! 

^i 

^ 

^ 

5.     CM 

^N 

^ 

^v 

^ 

Cm 

^s 

II  B-34 


^ 


V) 

z 

0 
0 

9 


>S 


v?  "f 


h 
uj 
id 

i 

(0 

< 

< 

0 

> 

h 

0 

D 
Q 
Z  ^  o 


o 


uj  — 
h-  6 

5  <  °- 

OS 


Q 
Z 
< 

z 

0 

h 

0 

D 
Q 

0 

q: 
q. 


2 

a: 


LU 


UJ 
M 

cn 


£> 


q: 

L.J 
CD 

1 

D 

z 

Ld 
< 

z 

J 
J 
Id 


UJ 


<J    O) 


"3   -Z  *- 


Id 


^  o 


I-  CO 


is 

o  s 
o 


a: 

cn  h- 

uj  «3 
t-a: 

<t  uj 

UJ 


o 

0 

h 
< 

q: 
id 
q. 
0 


Q. 
UJ 
O 


Ul 


o 


vi) 


o 

4 


<3- 


1 


cry 


t 

IS) 


vj> 


o 

ri 


<5 

B1 


o 
o 


0? 


,¥> 


^£> 


£ 


u 

n 


0 


^D 


£ 


3 


no 


^£> 


a 


o 


?r 


OD 


O 


a 


vS 


6 


<3^ 


O 


10 


\& 


8 


O 

o 


n> 


U 


0*0 


vs> 


I 


o 

Co 


r^ 


p 


x£> 


~g 


f>0 


— 


•V) 


\0 


^7 


ft 


S 


"3" 


°0 


8 


^D 


U 

^ 


V^ 

bJ 


<1> 


r\ 


OQ 


Qs.  <N. 


^ 


SO 


/V) 


^ 


h 


^^O 


q 


O 

7^ 


^ 


o 


'sO 


o 


O 


o 


o- 


CO 


to 


^o 


o 


ri 


-N^> 


8 


O 

o" 


to 


o 


o 


O 
O 

7T 


O 


-o 


'u^ 


ei 


to 


"3? 

7h 


m 


or> 


€ 

^ 


O 

CD 


(5 


\n 


•O 


vO 


VJ3 


o 
In 


S 


R 


d 


o 

6 


o 

o 


IF" 


O 


•o 


II  B-35 


h 

LJ 
Id 

I 

to 

< 

< 

Q 
> 

> 

h 

0 

D 
Q 
Z 

Q 
Z 
< 

z 

0 

h 

0 

D 
0 

0 

c 
a. 

x 

UJ 


K 

1 

z 

0 

f< 

0 

3 


\ 


J 

s 


s 

rr 

LJ 
CD 

1 

D 

z 

bJ 

2 
< 

Z 

'  J 
J 

Id 

I 

% 

0 

$ 

a: 
u 

Q. 
0 


V!    en 

> 

to 

N 

0 

O 

lsJ    a: 

0 

ro 

o 

o 

o 

O 

O 

o 
ro 

(V) 

O 

o 

o 

0 

ro 

k 

« 

lo 

to 

In 

CM 

ro 

ro 

lo 

00 

o 
ro 

K 

o 
ro 

** 

^ 

■ 

^ 

0 

O 

z 
o 

"*. 

v< 

at:  E 

P 

o 

O 

ex 

«^ 

S 

00 

"^. 

M 

03 

v. 

N 

ro 

^ 

> 

o 

cn\ 

Q    <     Ci- 

Q_ 

ro 

A 

ft 

re 

ro 

2 

CO 

CM 

ro 

N 

I 

CM 

<N 

ro 

CN 

CM 

*r^ 

P 

ss 

^ 

CD 

% 

•sj 

^ 

UJ2 

M 

U_UJ 

S 

8 

S 

*0 

^ 

SO 

N 

0^ 

Qj 

CK 

(X 

> 

>• 

0 

$ 

a: 

•^ 

* 

•X 

\ 

* 

•H 

* 

^ 

^ 

UJ 

2  uj 

*m 

- 

■•^ 

- 

' 

>»* 

= 

- 

- 

i 

- 

- 

^ 

- 

3 

OS 

r 

- 

i 

l\- 

^s 

i 

INJECTED 

WATER 

rate  -glm 

^ 

\ 

-. 

\ 

"  •>. 

\ 

^ 

^ 

"*N 

^  CN 

efe 

t 

^ 

^ 

^ 

UCTIVITY 
tOMHOS 

o 

<0 

£ 

<0 

si 

5 

B 

§ 

§ 

?! 

COND 
MICF 

•< 

•^ 
\ 

^ 

ro 

\ 

W 

^ 

\ 

*) 

■*>*. 

V 

UJ 

a: 

OCf- 
Ul  < 
J—  ££ 

lo 

o 

1  o 

'o 

o 

lo 

^ 

o 

lo 

o 

^ 

^ 

O 

o 

v« 

'o 

lo 

CJ 

lo 

<  UJ 
3"  CU 

co 

o 

■% 

\ 

<N 

■< 

CSj 

CM 

CS| 

«N 

'% 

\ 

CM 

CN 

CN 

CNf 

•N 

CN 

Csi 

^2 

UJ 

»- 

<s\i 

CM 

CM 

cn 

cm 

CN 

<N 

^s 

<M 

w 

-ex 

^ 

<N 

^ 

<\ 

M 

CM 

CN 

Cm* 

<N 

Q. 

<3 

o 

Cm 

o 

ro 

§ 

o 

R 

Go 

§ 

§ 

i8 

^ 

s 

O 

•8 

S. 

UJ 

^ 

vy 

vO 

vb 

•S^ 

^i> 

& 

^ 

^ 

l\ 

Is 

N 

Jx 

!> 

N 

is! 

rs 

N 

"s 

K 

O 

\ 

"V. 

< 

X 

^< 

v. 

^N. 

\ 

\ 

^. 

■^x 

•N. 

\ 

s. 

■>* 

\ 

\ 

"N. 

\ 

UJ 

lo 

ro 

O 

o 

o 

! 

'-O 

O 

o 

l« 

O 

^s 

s 

0 

^0 

o 

o 

lo 

Y 

2 

re 

cm 
cm 

^ 

w 

IVj 

^"V 

r^ 

^4 

S 

»o 

^ 

^/ 

rvj 

O 

"v^ 

V) 

^ 

o 

^ 

h- 

5} 

Cij 

5" 

cm 

CM 

o 

so 

^0 

O 

O 

Co 

o 

S3 

■w^ui 

5? 

S3 

5: 

^ 

V 

} 

? 

v3 

VJ 

CO 

v. 

? 

* 

CN 

CX 

cn° 

S^ 

f?M 

<N 

n 

«N 

w 

^ 

«rs{ 

^N 

S^ 

N 

^( 

^N 

«N 

^M 

■^ 

<N 

w 

W 

v. 

1 

\ 

"V 

\ 

■V. 

*< 

\ 

\ 

N    ^ 

^"S. 

\ 

v» 

"^ 

xl 

-v. 

II  B-36 


« 
^ 

^  3 

• 

k 

i 

•  ^1 
41 

§ 
^ 

U 

CO 

r\0 

V? 

1 

5 

Or) 

(V) 

5 

!>0 

u 

z 

h 

o 

LJ 

L.J 
I 
(/) 

z 

0 

f< 

0 

=  »-  E 

o  <  °- 
a: 

(Y"\ 

^ 

VN 
\ 

> 

s 

» 

Li 

a. 

r^ 

n 

^ 

ISO 

l) 

n 

H> 

rt) 

fQ 

^) 

T> 

ro 

^) 

»n 

9 

< 

< 

Q 

N 

CO 

UJ  z 
Gt 

V 

r4 

^ 
V 

V 

*** 

i 

^0 
> 

u 

1 

•v. 

4 

i 

i 

U 

^ 
^ 

^ 

% 

>- 

* 

tj 

h 

\J 

L> 

Q 

> 

S 

UJ 

si 

VS 

S  UJ 

^. 

N 

^. 

•^ 

v. 

s 

k 

h 

0 

D 
Q 
Z 

1 

3  Kl 

vo 

-^O 

V0 

SO 

- 

^o 

\o 

Mi 

-o 

-v 

^ 

■^ 

^ 

v3 

^ 

8 

p  rc  ™ 

0* 

0 

Z 

IxJ 

CD 

5 

•"  UJ  f 

UJ   <!    a> 

§*2 

^ 

^ 

b*» 

^ 

^> 

^o 

^ 

^ 

^ 

\ 

^ 

\ 

^ 

"^ 

^~ 

— - 

< 

D 

z 

Ui 

< 

>• 
h-  CO 

z  — 

o  s 

l» 

z 

0 

h 

0 

D 

«3 

§ 
^ 

5 

^ 

I'D 

^ 
H 

oo 

1 

^ 

^ 

V 

\o 

e 

Q 

->^-, 

"50 

-  ^ 

^0 

z 

o 

n 

~~^- 

0 

q: 
g 

J 
J 
u 

8 

it 

0 

h 
< 

cr 

UJ 

n 

LU 

ac 

UJ  <3 

h-  a: 

U* 

V> 

V^ 

Q 

Q 

0 

v^ 

o 

^ 

Q» 

vi 

o 

Q> 

Cj 

V. 

\* 

o 

O 

o 

Cm 

a: 

Id 

=s 

UJ 

»— 

H6 

^ 

^ 

no 

^ 

^ 

o 

< 

t— 

Q. 

LU 
Q 

UJ 

h- 

^~    UJ 

| 

v?0 

A 

^ 

SSL 

\9 

• 

b5 

0-=. 

5 

\ 

o 

^ 

o 

o 

^ 

:&•>> 

^«^ 

S»s 

^ 

.-A 

^a 

-\ 

"<1 

^rA 

t> 

C 

2:  s 

_  — 

«"\ 

\ 

^J 

$ 

i 

^ 

*v 

^\ 

^ 

^ 

'<\ 

rA 

<N 

rs 

-    r\ 

^N 

^ 

'      ^si 

II  B-37 


h 
Ld 

UJ 

I 

00 

< 

h 

< 

Q 

>- 
h 

> 

h 
0 

D 

Q 

Z 
a. 


Q 
Z 
< 

z 

0 

h 

0 

D 
0 

0 

X 
Q. 

X 

Id 


i 

2 
0 

0 


8 

I 

a: 

LI 
03 
1 
D 
Z 

<fi 

Id 

< 

Z 

J 
J 
u) 


0 

$ 

0 
h 
< 

a: 
ui 

Q. 

0 


Y)   cr 

HI     < 

8 

to 

u 

TN 

o 

o 

0 

ro 

lo 

CM 
N~ 

0 

p 

N 

N 

0 

'o 
ro 

ro 

ro 

0 

ro 

e 

fo 

Pn 

ro 

O 
o 

p 

ro 

5 

ro 

PRODUCTION 
RATE 
(gpm) 

CN 

o 
DO 

oc 
CM 

o 

fO 

CO 
CM 

ro 

0 

O 

ro 

o 

(Y) 

o 

ro 

o 

fO 

Cn 

T 

h 

o 
ro 

CN 

ro 

o 

ro 

to 

=  1 

U.  UJ 

cc 

£ 

CN 

• 

CM* 

o 

Cvj 

8 

so 

p 

o 

CN 
XT 

• 

8 

* 

CD 
XT 

ro 
to 

b 

0- 

• 

« 

\ 

xr 

o 

!o 

FLUME 
SIZE 

* 

o 

- 

- 

- 

•- 

- 

- 

- 

- 

~ 

- 

- 

- 

— 

- 

2 

- 

— 

INJECTED 

WATER 
(rate  -glm) 

— 

— 

^ 

ul 

o 
z 

— 

— 

— 

~ 

.— 

k 

— 

— 

= 

— 

^ 

— 

— 

CONDUCTIVITY 
MICROMHOS 

0 
In 

CD 

c 

o 

0 
0 

xj> 

0 

0 
S3 

o 

O 
N 

o 

o 
r> 

0 
to 

o 

o 

fN 

0 

0 

lo 

fN 

o 
o 

CD 

o-. 

o 

o 

Lo 

ev.. 

o 

o 

o 
lo 

0 

o 
o 

cN 

0 

0 

o 
o 

fN 

O 

LU 
CC 

rs 

CCh- 
UJ  <t 

\-cc 

<  UJ 
UJ 

o 

0 

o 
o 

CN 

o 

ro 

o 

o 

0 
<N 

o 

cm 

O 
cN 

0 
cm 

O 

ro 

CN 

o 

ro 

cN 

o 

ro 

0 

0 

<M 

O 

CM 

0 

O 
<N 

o 

CN 

0 

0 

Q. 

UJ 

a 

x3 

M> 

N 
n* 
o- 

co 

N 

CN 

o 

fN 

o 
o 

cN 

o 

CN 

0 

CN 

o 

CM 

O 

8 

CM 

O 

0 

CM 

O 
In 
o 

CN 

O 

o 

CM 

O 

O 
CM 

o 

CO 

o 

0 

cn/ 

0 
o 

CN 

UJ 

C\J 

Co 

to 

<M 

to 
o 

o 

o 

CM* 

O 

lo 

fN 
O 

O 
T 

O 

o 

en 

o 

C>J 

Jo 

O 
O 

CO 

O 

C> 

o 

lo 
o 

CN 

o 
ro 

CM 

lo 

fO 

o 

In 

N~ 

o 

'•0 

o 

o 

NT 

O 

CM 

o 

3 

Lo 

O 

o 

5:  2 

cm 

• 

CM 

CM 

CM 

o 

ro 

CM 

o 
ro 

ro 

CM 

ro 

CN 

ro 

CM 

rp 

CN 

^o 

ON 

0- 

— 

— 

^^ 

CN 

oJ 

Cvi 

Cxi 

CvJ 

- 

- 1 

ro 

II  B-38 


* 

Q 

Z 
< 

z 

0 

h 

0 

D 
Q 

0 
ft 
Q. 


Z 
0 

0 

3 


h 

LJ 

L.J 
I 
CO 

< 

< 

0 

>• 

h 


h 

0 

D    ^ 

z    *0 


^ 


tr 
ui 

m 

D 

z 

Li 
< 

z 

J 
J 
Ld 


X 
Ld 

0 
h 
< 

id 

Q. 
0 


§) 

] 1 

£1 

* 

S 

^ 

5 

mm 

^ 

s 

^ 

^ 

s 

S 

S 

^ 

5 

~0 

§ 

^ 

^  ¥ 

"j 

(V) 

^ 

r^ 

|N0 

^ 

W 

nc\ 

rf\ 

rr\ 

(V^ 

rv 

^ 

fV> 

^n 

(Y^ 

'V^ 

r^ 

PRODUCTION 
RATE 
(gpm) 

$ 

^ 

^ 

^ 

^ 

> 

v5 

op; 

=1 

-J*3 
a: 

^ 

^ 

^ 

^ 
• 

t 

-1 

U 
% 

V 

^ 

* 

<> 

rA 

ft 

u, 
\ 

s 

« 

LU 

2  UJ 

"N 

\. 

* 

\ 

V 

^ 

^ 

^ 

^- 

\ 

^ 

N^ 

■v 

M> 

v£> 

"NJ 

^ 

^ 

v^ 

Mi 

Mi 

\^ 

\^ 

^xo 

va 

Vfc 

^> 

^^ 

Ng 

"SJ 

\r 

v. 

Vo 

TED 
ER 
glm) 

rv") 

4^ 

~^  =~  — 

C\ 

^~ 

^ 

^ 

^ 

^ 

C\ 

\ 

^ 

\ 

^ 

\ 

^ 

^ 

^ 

.^~ 

;^> 

^ 

-      1 

-«^ 

\ 

^ 

"S 

^4; 

>■ 

t—  CO 

TIVI 
MHO 

•^ 

^ 

§ 

^ 

Jo 

e 

R 

(§ 

S 

^5 

Q5 

g 

a 

^ 
^ 

J§ 

>    IV 

^^ 

^ 

C\ 

Os 

c«^ 

■P 

^ 

^ 
^ 

Iq 

^ 

*^ 

^>o 

o 

^ 

i^ 

^  % 

v~ 

^ 

^ 

COND 
MICf 

"^ 

^ 

^ 

r^ 

V 

V 

^ 

^ 

ir>» 

^ 

ro 

^ 

CC> 

^  \ 

^ 

>^ 

3 

UJ  <t 

r^ 

<^ 

^ 

Q> 

o 

Qi 

■o 

Q> 

c^ 

Qs 

<^ 

c 

U 

o 

<o 

Vn 

Qb 

<o 

Qi 

c^> 

<t  UJ 

V 

^r 

V 

^ 

\r 

\T) 

\jS 

v^ 

^r 

V 

^ 

Ln 

^r 

\^ 

Xr 

XT 

NjS 

Ks< 

V-, 

^ 

2 

UJ 

»- 

^ 

°^ 

^ 

^ 

^ 

"\ 

^ 

^ 

^ 

^ 

^^ 

^^ 

^ 

% 

^ 

^ 

K\ 

rX 

^< 

a. 

UJ 
Q 

o 

Ci 

r- 
n 

o 

o 

R 

^ 

-=0 

UJ 

Z 

^9 

<3 

'^^ 

^ 
^ 

o 

o 

Xr 
o 

V-n 

o 

UJ 

>0 

v^ 

> 

> 

^Q 

Vx 

^ 
^ 

v> 

^T 

\^ 

V^N 

■~^ 

X       ^ 

'^ 

•^ 

^ 

^VJ? 

.\a 

\VA 

\^ 

^^ 

V^ 

^o 

<^c 

-c^> 

v        M 

>Sx\' 

^ 

"^\ 

\^ 

^ 

•  ^ 

-\ 

^ 

~^ 

^ 

-^"-. 

-^ 

~^ 

•<^ 

•^ 

"S 

\  ^ 

v~~ 

'  "-"- 

II  B 

-39 

■^ 


h 

LJ 

Id 
I 
if) 

< 

< 
0 

>- 

h 


h 
0 


f 

Q 
Z 

< 

z 

0 

h 

0 

D 

Q 
0 

q: 
q. 


z 

0 

f< 

0 

3 


r- 


0    * 

7     ^ 


id 

CO 

2 

D 
Z 

<fi 

Id 

< 

z 

J 
J 
Id 


id 

0 

h 
< 

cr 
id 
o. 
0 


co 

cc 


=  »-  e 

o  <  S; 
o  ^^ 

K 
Q. 


LU 


CD 

Q 

<r 

UJ 

cc 


LU 


CO 


Q        E 

LU   <   o 

~j  Si  *- 


h-  CO 

I-  s 
y  o 


Q 
O 


o 


CC  h- 
LU  < 

h-  cc 

«3  LU 

2=2= 


LU 
Q 


LU 


LU 
Q 


^ 

r^ 
W) 


^ 


^ 


in 


^> 


R 

^ 


^ 


$ 


\^ 


& 

3 


3^ 


^ 

^ 


\A 


§ 

^ 


W. 

S 


Se 


jn: 


\ 


P 


no 


l~o 
r0 


v 


\ 


^ 


^ 

^ 


1 


<5i 


^ 

^ 


r- 


on 


^> 


^ 

V 

^ 


W) 


v^ 


^ 


fi 


^ 

Vo 
^ 


^ 

^ 

^ 


^ 


^ 
^ 


^ 

^ 


v. 


^ 


0 


V^, 


^ 
M 


\a 


G 

^ 
^ 


^ 
^ 


^ 

^ 
% 


^ 

^ 

^ 


^ 


e 

^ 


e 


£ 


3 

^ 


^ 


"^ 


\J 


^ 

^ 


rA 

U, 


^ 

^ 


\r 


V 


«>n 


v^ 


^ 


V 


0 


\ 


00 


r^ 


lo 


^Si 


^ 


(5 


^N 

^ 


^0 


\ 


II  B-40 


_0 

U 


z 

0 
0 

9 


h 

LJ 
Id 
I 
(0 

< 

< 

Q 


fo 
a  Kb 

0 


q: 

u 

CD 

2 

D 

z 
(fi 

LJ 
< 

z 

J 
J 

Ld 


Q 

Z 
< 

z 

0 

h 

0 

D 
Q 

0 
0. 


oc 
uj 

h   >> 
<   CV 

*  ^C 
a 
0 
h 
< 
a: 

LJ 

0 


■& 


St  E 

Q    <     <^ 

a. 


UJ 


ID 


£t 


UJ 
M 


CO 


Q         E 

UJ     Q-- 

»~  UJ  7 

uj  5  o 

2=3:0 


>- 
»-  en 

^  ° 

»-  s 
^  o 


o 


o 
o 


CE 

a:  t— 

UJ  *5 
<  UJ 

=*9= 


UJ 
Q 


UJ 


<r 

Q 


^-^ 


J/N  <+ 

if* 

J* 

p 


4-1. 


r 


j-i 


lA 


a- 


0 


<L_9 


00 


O 
o 
o 


id 


o 


o 

(3 


Q- 


o 

Lo 


-H 


n 


^ 


n 


82 


Q 


e>£ 


O 


N 
ci 
ci, 


0 


.0 


Lr  tQ 


VI 


Or 


U1 


1 


o 


o 


3* 


C^ 
> 


O 

c 

ex 


<T" 


O 


O 
o 


Ml 


O 

o 

o 


to 


0 

T 

m 


a? 


Of 


O 

pa 


<o 


r^ 


o 

00 


Do 

o 


o 


ft 


o 

(y? 


'0 

00 


O 

o 


> 


8 


0 

01 


o 
o 

0- 


o 
CO 


10 

To 


o 
o 


^f 


0 

(VI 


cr 


Co 


»0 

IT) 

3- 


o 


o 
a 


s 

o 

d 

o 


A. 


3" 

o 


0  c< 


P 

00 


^r 


o 

p 

o 


'+1 

O 


P 

0^ 


x0 

o 


in 


cr 
O 


00 


0 

^01 


O 

o 


>• 

Ok 


CD 


:>0 


O 


P 

o 


Q 

O 


i 

CTR 

o 


hSi 


a 


00 


o 


00 


> 


O 


1° 


1^ 


o 

IX) 


0^ 

a 


> 


0 


frO 


00 

o 


^ 


o 


o 


O 


o 


o 


.O 


«<o 


^? 


9 

c/ 


59 
O 


o 

o 


<J 


o 

a 

Lp 


O 


o 

o 

a 


O 


io 


,0 


o 

o 
o 


0 

on 


u 


o 


o 
o 


rrj 


O 


a- 

LO 

rr 


io 


rt 

00 
o 


io 


O 

0 


C7^ 

o 


1° 


O 
0 

rt 


o 


o 


io 


II  B-41 


<4> 

3$ 

i 

•  0 

to 

0 

53 

O 

no 

o 

0 

8 

S 

p 

u 

<r 

o 

45- 

i9 

O^ 

1-    z 

S   8 

I      5 

z 
o 

(1  LU  — 
^(-    E 

Q  <   £ 

o  ce.2: 
a: 

r 

en 

(7" 

o 

'-0 
AO 

oh 

o 

% 

(/)       0 

o 

<      3 

h 

CD 
UJ  2 

< 

0 

^2 

or 

d 

COI 

'J> 

)9 

o 

i 

5 

^ 
^ 

>-0 

>-    ^ 

h  g 

>  a 

UJ 

2  UJ 

"fe 

h    i 

vJ> 

»( 

^ 

°U1 

/^          UJ 

°     "e 

^  o:  ™ 
»~  UJ  f 

ui  5  o> 

2  >  ° 

0 

^ 

^ 

9         D 

z     ? 

-— 

<         D 

-T                     Z 

>- 

z 

»—  to 

0      * 

I-  2 

o 

o 
0 

O 

o 

o 

o 

o 

o 

o 
o 

o 

p 

o 

o 

o 

o 

« 

g  a: 

o 

ct 

CI 

/\ 

fx 

K 

f\ 

cr 

3 

X 

it2 

o  s 
o 

a 

c< 

C* 

ci 

c* 

c< 

CH 

e< 

Q 

0       -i 

•CE 

C       J, 

13 
CC»- 

o 

0 

o 

0 

(L       g 
*    O 

*<5 

UJ  <x 

<  LU 

1 

0 

2r 

IT) 

ci 

to 

a 

2: 

2r 

o 

Q 

try 

P 

<5 

o 

o 

rr 

r^ 

Ln 

^ 

Lr> 

UJ 
Q 

h 

o* 

<y 

0^ 

er 

<r 

cr 

CX) 

? 

$ 

. 

; 

(T 

r\ 

o- 

3° 

/v 

oQ 

CT" 

o 

>jn 

o 

^n 

A       ° 

2 

3 

rO 

O 

n 

> 

zr 

<i- 

:rr 

°  ^ 

a: 

h^ 

Of 

<1 

0 

Of 

D 

2T 

-2. 

o 

31   0 

'3* 

UJ 

i 
0 

UJ 

1 

O 

o 

o 

O 

15 

I 

I   B- 

42 

ili 


h 
UJ 
U 
I 
CO 


< 

h 


r 


h 

<r 

Z 

0 

0 

3 


td 


Q 
Z 
< 

z 

0 

h 

0 

D 
Q 
0 
K 
Q. 

DC 

Ul 


2 
r 
0 
D 
Q 
Z 
0 
0 


q: 

id 
m 

5 

D 

z 

Id 

< 

Z 

J 
J 
ui 


c 

K 

0 
111 

Q. 
0 


Q5 

1 

0 

0 

Q 

o 

v) 

"Q 

o 

^ 

0 

1 

S 

^i 

In 

V) 

^0 

G 

V 

o 

o 

O 

0 

In 

to 

to 

lo 

>0 

s 

\ 

V) 

\5 

^ 
V 

0 

0 
!\) 

N 

^3 

o 

O 

0 

z 
o 

■? 

sr 

Cr 

<f 

Cr- 

0 

h 

VD 

(V? 

cr 

o 

<V7 

-3  t-    E 

o  <  2: 
o  k™ 

BE 
O. 

en 

N 

v. 

^ 

^ 

\ 

*«*. 

\9 
N 

CO 

0 

1  Jj 

Cr 

^ 

O 

UJ  z 

^5 

rsj 

<o 

^r 

cr 

fc* 

r*- 

^ 

r^- 

lo 

H  2 

W 

- 

■"' 

cr 

0 

5 

u_  UJ 

v. 

— 

— 

— 

o 

«c 

o 

o 

o 

o 

- — 

/l  - 

^r 

IL 

-O 

^& 

in 

CC 

% 

(jj  Li- 

LL 

i       UJ 

■*. 

S  UJ 

-^ 

dn 

\a 

..>. 

^9 

u^" 

s- 

uj  Cc~ 

h  S  f 

* 

3$| 

m 

?' 

I-  to 

is 

o  s 

O 

0 

rsl 

o 

0 

<3 

o 

0 
0 

O 

o 

cr 

o 

cr 

0 
o 
cr 

o 
o 

o 

<0 

o 
o 

0 

o 

<J 

CL 
o 

[0 

o 

s 

0 

O 
lo 

In 

o 

o 

0? 

o 

00 

o 

UJ 

<r 

tCh- 

UJ  <t 

t-o: 

<I  UJ 

5- 

UJ 

i- 

— . 

N 

(\! 

rJ 

i\) 

en 

<v0 

CO 

ro 

tO 

rO 

W) 

CX3 

00 

In 

c~ 

si 

sS 

— i 

.... 

i 

o 

o 

o 

O 

o 

O 

o 

<3 

o 

o 

O 

o 

o 

o 

o 

o 

Q 

sS 

»o 

Vo 

is) 

o 

Q. 

^ 

oo 

G 

-T 

o 

o 

rO 

vi) 

cr 

N 

^} 

o^ 

^~ 

f>- 

CI 

CO 

^fi 

'>■ 

•o 
Q 

Q 

T 

^r 

in 

ifl 

v9 

O 

"vQ 

v9 

c> 

IS 

QC 

vO 

QQ 

cr 

Cr 

Cr 

cy 

UJ 

rr 

(Nl 

o 

8 

5? 

c2 

IV 

i? 

fV3 

o 

•  0 

O 

o 

o 

O 

-4 
O 

o 

Cj 

N 

O 

bj 

*0 

Jg 

Vq 

lo 

52 

— ** — 

-J) 

>9 

^9 

1 

JB 

1 

T 

52 

22 

o^ 

fir 

5^ 
/ 

< 

1 

N 

1 
N 

M 

ril 

1 

N 

& 

r» 

N 

N 

N 

rJ 

aJ 

N 

N 

N 

N 

N 

N 

fNi 

N 

""""•« 

*> 

*-~ 

"*~ 

• — 

■~-" 

- 

■ 

1 1              1 ! 

II  B-43 


II  B- 4   WATER  QUALITY  -  DRILLING  WATER 

During  the  drilling  of  a  well  or  core  hole,  samples  of  the  produced  water 
are  collected  for  analysis.  Jetting  test  samples  arc  collected  for  every 
well.   It  should  be  noted  that  the  sample  depth  indicates  the  depth  at 
which  the  drilling  bit  was  located  when  the  sample  was  taken.  Since  the 
samples  arc  taken  from  the  drilling  water  flow  line,  the  data  reflect  a 
composite  of  conditions  from  surface  to  drilling  bit  depth. 

Samples  were  also  taken  during  drill  stem  tests  which  were  conducted  in 
some  of  the  wells.   In  a  drill  stem  test,  a  packer  is  used  to  isolate  a 
portion  of  the  well  bore  at  some  interval  above  the  bottom  of  the  hole  and 
water  is  then  jetted  from  the  isolated  interval.  The  sample  collected 
should  represent  ground- water  conditions  in  the  discrete  subsurface  interval 
between  the  packer  and  the  bottom  of  the  well. 

Tables  II  B-4.1  and  II  B-4.2  list  the  water  samples  collected  from  jetting 
tests  and  drill  stein  tests  for  which  data  arc  presented  in  Quarterly  Report  #2, 
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TABLE  II  B-4.1 
WATER  QUALITY  SAMPLES 
JETTING  TESTS'  AND  DRILL  STEM  TESTS 


Well 


Sample  Depth 

Test 

Feet 

JT 

613 

JT 

706 

JT 

990 

JT 

1105 

JT 

2179 

JT 

2525 

DST 

lower  zone  (below  1930 

JT 

515 

JT 

850 

JT 

987 

DST 

945 

JT 

676 

JT 

980 

JT 

1035 

DST 

1000-1035 

DST 

950-1009 

JT 

600 

JT 

971 

JT 

1013 

JT 

2117 

JT 

2608 

DST 

lower  zone  (below  1910) 

DST 

upper  zone  (950  to  surface) 

SG-1 

SG-1 

SG-1 

SG-1 

SG-1 

SG-1 

SG-1 

SG-20 

SG- 20 

SG-20 

SG-20 

SG-21 

SG- 21 

SG-21 

SG-21 

SG-21 

SG-8 

SG-8 

SG-8 

SG-8 

SG-8 

SG-8 

SG-8 


JT  -    Jetting  Tests 
DST  =  Drill  Stem  Tests 
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TABLE  II  B-4.2 


Water  Quality  Samples  Collected  During  The  Drilling 

of  SG-17 


Sample  Interval 

Sample  No. 

Drill  Stem  Test  No. 

•      (Feet) 

Sample  Type 

1 

DST 

1 

788-808 

Environmental 

2 

859 

Minimum  (2) 

3 

DST 

3 

822-869 

Mini nun 

4 

DST 

4 

866-919 

Minimum 

5 

DST 

5 

919-970 

Minimum 

6 

DST 

6 

970-1017 

Minimum 

7 

DST 

7 

1015-1062 

Environmental 

8 

DST 

8 

1066-1117 

Environmental 

9 

DST 

9 

11x5-1166 

Minimum 

10 

1180 

Minimum 

11 

DST 

10 

1164-1212 

Minimum 

12 

DST 

11 

1200-1224 

Minimum 

13 

DST 

13 

1224-1250 

Minimum 

14 

.     DST 

14 

1250-1271 

Minimum 

15 

DST 

15 

1280-1309 

Minimum 

16 

DST 

17 

1329-1374 

Minimum 

17 

DST 

18 

1374-1419 

Minimum 

18 

DST 

19 

1423-1470 

Minimum 

19 

DST 

21 

1473-1522 

Minimum 

20 

DST 

23 

1514-1752. 

Minimum 

21 

DST 

24 

1561-1622 

Minimum 

22 

DST 

25 

1618-1670 

Minimum 

23 

1622 

Minimum 

24 

DST 

26 

1668-1720 

Minimum 

25 

DST 

27 

1711-1770 

Minimum 

26 

DST 

28 

1768-1820. 

Minimum 

27 

DST 

29 

1818-3870 

Minimum 

28 

DST 

30 

1869-1920 

Minimum 

29 

DST 

31 

1918-1970 

Minimum 

30 

DST 

34 

2120-2170 

Environmental 

31 

2608 

Minimum 

(1)  Complete  chemical  analysi 

(2)  Minimum  analysis  done. 


per  environmental  baseline  samples. 
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TABLE   II  B  4.3 


WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


Well  Number: 


SG-1 


IVptli  atTWliTcTi  Saiiipiy^Taken 


Element  Measured 


A  1  i  IIIM  III  im    tjlg/l) 
Aijiiju : 'ill  :-\~Jnn;/T) 


>\l--(.-|UC      (tl'/l 

"I'arltiiTi    (ug/lT 


t; 

"8". 

"9": 
id: 


1'eayl  IIuki  (ug/iy 


K7 


IficnTobnTitc    (ini.',/ 1 )" 
l  il  s ua itli    fug/1] 

I1  ^.L^ir  -  fug/1 ) 

CauiiiTirni  (ug/1] 

T.:i]  C  i  i  nu     (nif/l) 


Tailionaic  Cmg/1) 

"Cei-nuiT  ("ing/l") 


D .  _^M"1  o'ride (mg/1] 

L<fT  Chionc,    Ilexavalcnt 

ITTT 

157 

177 

IsT 


Tkibalt    fug/1] 


157 

257 

2). 

227 

557 

#17 

257 

267 

27:" 

287 


Condi ict iviLv,  SpccTT i c    (uv) 

Copper"  fug/10  . 

I-'  1  nor i do    (mg/1] 


Gallium 

!  lardness . 

HvJTroxiHc 

T 


tolal 

_iL"g/n 


4™»  cug/.u 

_  !:l!  L'JJ  ™._  fug/1] 

Magnesium    fmg/11 

TETiiganese'  fug/ll 
fVrcury    fUP/i] 


fug  A,. 

Mo  1  yiKl'.-iRii:i     (ug/1] 

257~      ""Kicicel  fug/1] 
30 .'  N ftra to    fmg/1) 


Si. "pTi" 

377  _1  '1  ins  j  <h  a  t  eT"To  Ui  L 

■*£ J5?i^s3I«.  _£mgZil 

gIZ g^iii™  _  oig/ix 

357 Si  l  ka    fmg/1] 

(*)5S.  Silver    fuii/"]J 

37:  SbTITum    (m«/fj  _ 

315".  ~~ Solids"  THssolved 

55: — 

40:  _         STtlTate    (mg'ZlT" 
41.          _  I  rfanluin    fug/1] 
4^ .               Vanadi  u::i     fug/1] 
437"          Vt  trl uiii    fmg/1] 
4-j] £j  iic.  _fug/j  ] 

45.  __"Yrc7n-^:.:'.  .(nry/l) 

4(i .  It; idloac  1 1  v  i  t  y 

Jiuv.s   Alpha    fpcl] 


Radium     :';';._ 

l.ross   Hi-ta    ( pt"  i  ) 
-■•thv*— 


n 


IIM"  III  .1 


JSLIL 


.1 


Jil. 


JLI1Q1 


JlfjQ. 


<.nn? 


-1D02. 


AL. 


S±. 


ilSfl. 


JlSu 


9.S 


J1Q2. 


-130- 


jCJ. 


.01 


<.Q1 


22. 


.111. 


+02 


uraniii'n 

47V Total  Dr};aiilc'"CaVl.onlTOCl 

If  1iV.  ■>  H>  im.  1/1    ihen  measure 
Iiissolved  iirt'.i'i  ic  I'arh  >n 

fiV  ii-iuU-.l   Org.'iilc   Ca  i 

"sin  "fiii  ~"  ;vi^K17^2,;'t 

N1 ;  I  i  .nrii ,    itase  1  \l  r.u 
X"}     Not    ifiiinrt'd 
*       Required  if  gross  alpha   'is  greater  than  -1  picorurtes  | 


JSldl 


<■! 


AJLL 


±L 


S2fl 


_2_L 


_Lnr 


-14- 


JLL 


ii. 


<.oi 


940 


jL± 


_UL 


12SL 


<.l 


XJli 


_<JL 


<.Q5 


QQn'        nnv 


.4 


»2_4 LflSJ.. 


,i 


.001 


son 


-<_,0_03 

_JL£_ 


-<  .003 


JJL 


.<JL 


iJli 


^or 


.006 


9S0 


.1 


JJL2. 


_<J1Q3. 


100 


<.l 


J1L 


_4_ 
JLL 


^Qi 


^01. 


2179' 


JL 


JLL 


JHLL 


ssn 


1330. 


.003 


_2_L 


J_J 


.<Jli 


1? 


_<_L 


16- 


_<J. 


Jumi 


6.9 

.ui 


9S0 


.06 


10 


JA. 


.003 


Ajl 


,H3_- 


_L5l 


11 


_J3i_ 


.Q3_ 


Required  if  gross  beta    is  greater  than   100  picociirsc: 


icv  1  i  tor   (pel ) . 
per   1  iter    (pel)  , 
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TABU;   IT  R  4.3  (Continued) 

WATF.R  QUALITY  ANALYSIS 
DRILLING  hATLR 


Well  Number:  SG-i 


Depth  cit   Iviiicll   Sample  TaLen 

2525' 

lowrl930 

lilcmcnt  Measured 

1.              Aluminum    Q_ip,/1) 

.?. 

2.              Ammonia     fmn/1) 

36 

3.           .Arsenic     (us'/l) 

.02 

4               Ikirium    (up/ J) 

.5 

5.             Beryl  1  ium  (iic/l ) 

.001 

6.             Bicarbonate (nu',/1 ) 

1?80 

6110 

7.             Bismuth    [_uu/D 

<.003 

ft.             Boron    (ue/1) 

?  n 

9.              Cadmium  (up/  1 ) 

<.IW3 

ID.              Calcium    (ms/1) 

20 

44 

1J.              Cai Donate  (ms/1) 

<-1 

170 

12.             Cerium    (ms/1) 

<.003 

*?j_.         i'h)  undo    (ma/1) 

43 

1530 

14.             Chrome,  ITexavalent 

<.0l 

IS.             Cobalt    (us/11 

.009 

lo.              Conductivity,   Specific    (uv) 

10,800 

17.             Copper    iuvj.1) 

.OS 

is.            I'luoridc    (ma/1) 

14 

10 

19.             Gallium    (us/11 

01 

20.             hardness,    fetal 

225 

21 .             Hydroxide    (mp/] ) 

<M 

22.               Iron     fUa/n 

.17. 

25.             Lead    (up./l) 

in 

24.              Lithium    (us/1) 

1? 

25.              Magnesium    [ma/i] 

13 

?R 

26.             Manganese    (u^/ll 

.    .      .07 

2'/.              Mercmv    f'io/n_ 

28.              Molyndenum"  (us/1) 

.06 

29.             Nickel  (us/1) 

.1 

30.              Nitrate    (m"/]) 

"1 

:sj  .          tin 

8.5 

32.              Phosphate,   Total 

<.] 

33.              Potassium    fn,n/n 

<] 

3-1,               So  Ionium    (up/I  ) 

<.003 

35.               Si  I  ica     (mo/] ) 

13 

15 

(*)5C>.              Silver    (us/1) 

<.nn3 

37.             Sodium    (me/1) 

ssn 

33Qn 

38.             Solids,   Dissolved    (ms/l) 

1455 

R3Rn 

3$.             Si  rout ium    tua/1) 

s 

40.               Sulfate     (ms/'l) 

ISO 

^4uu— 

41.              ["itanium    (us/1) 

2 

42.             Vanadium    (up/I) 

.06 

4.S.              Vllrjisii    (ms/l) 

.002 

44.               Lino.     fuo/n 

.03 

45.              Liivmiicii    fno/n 

4t>.              1C;k1  load  i  v  it  y 

Gross  Alpha    (pel) 

Radium       "'27'* 

Gross  Beta    (pel) 





Thorium  23u   r- 

Uranium™ 

47.              Total   Organic  Carbon    (TOC) 

Ii'  T(X*>1U  iiu'1/1    ihi-n  measure 
Dissolved  Onyinie  carbon 

.. 

Suspended  Or".Miu'  Carbon 

'     1'henols             " 

Sul  fur,  '  At,  id  f\i  raci 

bi '.  i  or I'n  t    !;.i>.,-  1  \  t  i  act 

("J     Not    ix". p ii  red 

*       Required   if    jmoss  alpha    is  neater 
**       Required  if  moss  beta   is  jpeatertl 

than  4  pit 
tan    100  pi 

(u  tines  p 
cocurics 

er   1  i  tor 
|vr  liter 

(iKl). 

(pel). 
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TABLE  II  B  4.4 


WATER  QIIAI.T'IY  ANALYSIS 
DRILLING  WATER 


Well  Number;  £(-.-?n 


"Depth  :iO\17iHTT^TiiiTl"cT?rkc-n 


Try 


TOT 


UST 


94  S' 


T. 
T. 

7f 


Element   Measured 
~K\  i  uiiTiu  in  i    [u  g7 j ) 
'  Ami  iioiil  a    (m  7/7) 
"Arsenic    fup/n 

I'orliiiii    [utj/ll 


"T57  lierv)  1 1  in:i  (uc/1) 

TT 

~77~ 


Hi  carbonate 
1  ,{J  s»:»tli    (ug/1) 
llbroTi 


1'WD" 


~57 
TOT 


Itoron    (ug/lj 


127" 

rsr" 

ITT" 
ITTT" 

tt7" 

rrr- 

wr~ 

207" 


T; D cjum    (mg/1) 
Tarbr >n.- 1 i  c  (mo/ 1 ) 


"Coi'iiuVf   (ni;.',7l ) 
"CTiloi-'TUe    (m-yi  j 
Ch roine ,  Hoxava lent 
"Cbbal  F  7Qi^/Jl 


277 
227 
257 
24." 
257 
267 
277 
257 
207 
307 
■07 
327" 


CoiKli"ictivit.y ,  Spec  i  He 
"Copper  ~f7p7n 
ijluorido    [mo/I ) 
Gallium    fug/i') 


Tlardness,    lot.iT 
Iron"  fUo/ij 


luvL 


(■ng/n 


Lcad~tug7t) 


tlnun    fug/1" 


Magnesium    fmg/1) 

TJamiahcse"  fug/1) 
7-lordny    fug/1) 

f>lol yTilKMllil)     (uo/l)  ~ 


Riclcel  fug/1) 

Ni  l  r.itc-    "(r.ig/1) 


s:c 


Phosphate, 


rbtaT 


IWassiim    (m?m 


-CusZ.i-1 

nts/l) 


SU-,         goTcMTilimi    (ug/U 

•<b. Si)  u-;i     (ri'.yi) 

(*)Si>] _*^L1VlML 

57.  Sodium    (i!i 

3S7~~~~JSol  1 077  ptssol  vOT~_gg2H 

S5T  Strontium    (ug7l) 


KTilTaTe    '(tor/1) 


Titanium    (Ug/ll 
"Vfin-iTIiiiar   fug/1). 

"VttrniM    (nig/11 


wr 

417 

427 

417 ~7.T\\c  Xim/il  _ 

iJ.^ZZ._-I::.n''::1M ' u'."-  .CujlO) 

4o.  Raujoaet  iv i tv 

Cross  Alpha    fpc/O 
Radium   ?.2<V* 


T.V 


ross   hot  a    ( nc  1 J 

Thorium  230s* 


,-•■*" 


47: 


vr 


Hi  .in  i  win 
Total "Organic"  CSrlToTTTTfXT) 
If  TOOIO  mgl/1    then  measure 
Dissolved  Organic  Carbon 
Stispoiidi'd  Organic  Haihon 
)■)„  I,..]-  -:' 

JSul  fur^.JWjTTxj  r'KJ 

"  Mi  i  1 1  v  -ii ,   ICise  1  \i  Pact 
Kot   i\\|tineil 
Required   il    gross  alpha   is  greater 

Required  if  gross  beta  is  greater  tl 


soo 


•  1380 


1  7(>0 


1911 


0.1 


2.S 


1.4 


JLA. 


AJl 


JLjL 


.4_9_ 


<-l 


.^_L 


JLJL 


JA. 


AJL 


Q.ft 


0.8 


-li 


3  6 


JJL 


_21. 


_2X 


JL_S. 


S.7 


JL.2. 


-3uil_. 


<1 


_fLL 


jL1_ 


_8L.4_ 

~.o~ 


T5_ 


_LS_ 


JLL 


_L1. 


_S25_ 


_S30. 


^(L 


_12&0 


_Ld. 


.16QS. 


Lan 


_<4_ 


^A. 


than  4  picocurics  per  liter  (pel). 
tan  100  picocurics  por  liter  (pel). 
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TABIJj       II  B  4.5 

WATER  QUALITY  ANALYSIS 
DRILLING  WATLR 


Well  Number: 


Sfl-71 


"IVpTIi  at~Wnch  Sample  T.iken 


4~ 
"57 


~67 
T. 


Element  Men sure J 

~7\1 i mi i in iin    (uq / \) 

Ammonia  ~(;\y\/T) 

'.Ai:'vn) c  f""/~i ) 

l'arlum    fug/i) 

T.e  rvTll  ui:)"X"ut;/l) 
inc;u*T)biKitu    (ni'Vl)' 


.iiZfiJ 


IDT 

nr 

r?T 


nr 

ITT 
3T>7 

nr 
nrr 

2D7 

277 


insimrtii  (ug/i) 

Hltoron  _  Cug/1} 

Cjulmuiiii  (ug/ll 
"T.'i  1 C  i  urn     (mg/1) 
"CHTTioiiTTt  ej  iug/1) 

Ccriiaii  '(mo"/T) 


CTiIorTJc    (mg/1) 

Tl l rone  ,  ~]Tex: i \Ti Tent 

CSEalt    fug/i) 

r,— .  r.r.v^TTrrr.     t 


TonJiK'tlv  i  iv  ,  "KpecTTic    (uv) 

Topper    fug/1 1 

l-l  i  loi-ITlo     (rm-,/1) 

Hardness,    focal 


HVcTroxulc 
1 


fmc/n 


2~2 .  ~1  ro it    fu ct/j  j 

23. ^_Lc\ul    fug/l) 

''/A1 L7J 1  ili im    fug/l' 


25 

277 

287 
297 

:s07 

Si. 
327 
337 
3TT 


J.-  L5  llii  £!_  fug/1") 

MngllOSlUii)      (;nn/  i ) 

TEiniymcsc"  fug/1) 
Tlercury    fug/l  1 

Mo] yTuIenum'  fug/l) 
"Ifi  ckel  fug/11 

RTt 


35 


■tratc    fmg/lJL- 
pTl 
'Wrbspli.-fte,    Total 

Tfrjonuim    flip/n 
Silica     fmc/l] 


jb. 7*'  Ivor    fug/l) 

377~         SnTlTTni    (nig/lj 


3!L 

40: 
ar. 

jis: 
jot 


Sf  rout  ium    (ug/1 ) 
"KulTaio.    (n~g/i  T_   "_ 
*T1 1  :TnTiin    fug/l)  _ 
Tnn:fdiiifir_fjj££ij_ 

Yiti-iu'.i'  (no/n 


Z*!*LJur/11 


<:M,;7nJu7-.(ua;/l) 
K.ul  toact  j\'i ;  v 


_ (ho; -.Alp! i.i    fpcl) 

— JA'u'iuii)     _;£j;._ 


477 


_(jji«:-r.    Ivt.i 
11turili.il  I'M' 
llr.in ui'.i'  v- 
"ToYTil  OVjuii il c"T!J» Wiofi  ^TtVn 

If  TOC-MO  ini',1/!    then  measure 

IHsr>Ol\'ed    Ot  "  ink"    I'arion 
f-'-us; »-.*i i>U -•.!  CV-.'iHi.    Cnri'OM 

Humioi  .        '  - 


A22. 


_2i 


_3^2_ 


7sn 


1.4 


8.4 


_23 


J.6.0 250__ 


...SSI 


_1Z4- 


1 Nil 

(')     Not    rci|uiivi 

*       It 
** 


Sp.lf lir .   '^ "> tT 7 Ct  V-e t '  \_ [  __ 


ICi^e  I*\t  ;  .nt 


_2ilQL 


_S3H 


_<J_ 


J*l 


J2. 


ELj6 


■16 


-3^8- 


_<1 


JLS. 


sss 


-<0- 


I0.1.S' 


Jlifl. 


_Ji 


7.4 


_5iL 


<■! 


-S2_ 


16 


^2. 


_<J)i 


^^_ 


<.l 


8.5 

<.l 


JL2. 


..COIL 


-J.S- 


JDQiL2lll35 


_iJl£L 


.S^ 


_1-<L 


16 


-1^2. 


^JL 


JL3. 


Ji)lL__ 


LLSIL- 
45S-- 


asflciflQaj 


470 


il 


jL^l 


7.n 


4,9 


JS3_ 


_<i 


JL9_ 


.L3S_.. 


-L2S- 


:quii't.\l  if  )',ro-..s  alph.i   is  jjivater  tli.in  4  picucurics  por  liter   (pel). 
Ucqtiireil  if  j-.ross  lie i a   is  greater  than  100  picocurics  per   liter   (pel), 


II  B-50 


TABU:      II   R-4.fi 

KATFJl  QUALITY  ANALYSIS 
DRILLING  WATT.lt 


Well  Number: 


sn-8 


Tipptli  :it   Which  S:ii'iplo~"TF~l.cii 


T. 


r.lcmcnt   Measured 


"Aluminum     fiii',7TJ" 


Ajj  ol  n  >  n  i ;  i     (mi'./ I) 

^3.  AT-semc    (w/ 1 ) 

"~4  "T-ariiim     [in;/  Q 

~T~.         "   IVrvl'lliaa  Uic/l) 
""57™ 
*77 


lfic;irT>cmatc    (mg/l)" 


irisTmitli    (»t;/j)' 

~K_. Il^PlL.Ciji'Zu 

~9.  C."kh"iiui'",i  (u"./lT 

10.  "      ""Tiflcltim    (.mii/i) 
C:i  i  Li  Tut  to  (i":u;/l)' 
CoriTmi     (myTj 


r4T" 


'ChTo'rlJe  ""(""'."./I) 
CTi  route. ,  Fliwavalont 


toIuTU    fue/n 

roiKluct ivl ty ,   Spec i lie 

55 JZi'TOTT  lu:;Zll_ 

IS. i j i io r i do    (ma/Ij 

is.        crri  i  it  «ji cys/iX- 

?0.  ilaFTlnoss,    fo tin 


fuvl 


Iron    fup/n 


577~ 
227~ 

jrs. ].on  a~ft£>i1 

24  7_   Z LTtirnw'   (ug/1) 

2S.  M:i;mios  ni::i     (ni'i/1  ) 

~  Elaniyiriesc"  fug/1 ) 
Florcurv 


267 

287 

297 
SOT 

ST 


-Cus/JLL 

Molyixlenuiii     (.U'.yl ) 

"Nickel  fur./ 11 

~"N~i"tT;i  ic     (iiiH/i) 
pll 


327     '        Vh"osp~h:;te,    Total 

.<ST  _       _  S i  I  tea    fmg / 1 ) 

(*)37>.  "STTvor  JWIJ 

37'     "        Sodium    (i:i"/l) 

3tt r.oi  i  j~pTs":.',»t\~o~i 

S).  ~      '    SrrontlTuii  "u;/l)~ 


nszn 


4  o".  si  1 1  T7ii  >.^"  (iilo/'i )_ 

41  . _Ti 1  .Mil 'i»''~_{u:'y'i.l  _ 

427 V;7i'ii.~I*uii"(u»/Tl 

4T>7~_ YlnTiiui   f)m;/n , 1 

3£ JS*!.,i._0is/J ) _ 

J|b ,-.,.i1T,.',,.,.,!!-!,..,(ub/D 

46.  lvKlio.icl  iv  i :  \* 

Cross  Alpha    fpel) 

Z~~ Jtadiuju,  ..2?!'     . 

tiM»S;.     L'-t^l      (PI.    II 

n.oVur.i  "30**  _. 

n,;.hiu  i^"-"' 

477 T6Y7T1'  Drjiiiiuc'TT:  Ih.iTTTC\':1 

If  T(Y  ->  Id  im'.l/l    then  measure 
!>i s'-ol\  i  .1  On'.-mic   t''')',;>n   _ 
_— j..^.  -   ,1-1-jj.iy  (>,  ;-.imo'  f.aj  !-ofi_  _ 

'i\~*in"T"xT3"u:t' 


j>mL 


lidA' 


.03 


<.  004 


SKI 


<.0Q.1 


2.S 


<-004 


_2i 


.lu. 


<,004 


6.9 


<.Q1 


<.004 


990 


XJL 


<.0Q4 


aao. 


.jLi 


JLS_ 


jLjtf. 


~3T 


.  009 


^02_ 

.007 


-J> 


8.1 

.LI. 


<.Qn-1- 


J.9 


T7I3 

600 


_S5. 


.1 


,  <.0Q4 
<  ■  004" 
^■01 

.  ,<,.on4 

2.6 


<1 


J97_U_ 


1.1 

""TnTT- 


.2__ 
<.oo2 


010 


1 


<.0O2 
.£lj6 


<.l 


<.oo: 


6.9 


_<.D1_ 


16  SO 


.04 


-12L 


-1.002 
..41 


_  <■! 


-Ull 


T77" 


.01 


.02 


_i 


_&U. 


.1.1 


JQ.i 


.11 


"HOT 


SO" 


94  0 

2^ 

<4 


._2_ 

<J)Q1 

<J)0JL 

.02. 

_.<  J10Z 

_    L8. 


<] 


j.om 


()77 


_S^i 


48 


460 


_12_ 


TDT 


T3" 


J)^3_ 


.7 


_11 


.  1020 


Sulfur.—. 

Ni  t  i  oven  ,  I- .!••*•   t  \l  i  K't 

T*T"Kwr"mirrru\!  "* 

'•       Krqninil  if  ;«ross  aluli.i    is  p.roatcr  than  4  picorurios  por  liter 

* '         V-i    '"it'-il    if    |»r«>'is  lu-t.i    i'.    ;mv;i!it    I  h.in    100   piicUMirifS   |*-0''    liter 

a.  Upper  zone  jetted  sample 

b.  Lower  zone  jetted  sample  -   tot .i  1  depth  open  hole 


2117' 


T(oT 


JLi 


5S 


18 


300 


176" 


AJ1- 


JL3 


.13_ 


T24~ 

1662 


2608' 


Tsllff' 


42 


19 


2300 


. &.& 


._iL 


JA. 


~7ST 

12JS(L 


23^ 14 


(pel), 
(pel), 


II   H-Sl 


TABU:     II  B-4.6     (Continued) 

KA1T.ll  QUALITY  ANALYSIS 
DRILLING  WATIiR 


Well  NiDiibcr: 


sn-8 


"Depth  at  Win i irT>: uiij >T"~"~Taken 


IT 


T7 


_  1:1  cment_  Measured 

AT  iiiti"!  in  mi 

AllUliOIH.'l 

~ \r i'i"! u  *-"  Q"t/~n 


Jjn^JLL 


67 

"77 


"R7 
"57 
1D7 


Torliui'i    fug/ 1')" 
I'.ci  \'l  II iii:i  (ur/T) 
Ifi  carbonate    (mi;/ 1) 
i  H  m  '  ill 1 1 1     f  lit"  Tjj 


M910 


-xi_ 


_Z1 


JQi 


)UJL 


.5210- 


Ciiiimitcn  (ug/1 


nfn ciur.i  (int'./Tj" 


11^ Cai1>oi""itc  Qiig/j ) 

R.     Eerluin"  tm;yl)    

13 .    '         "Chi oYul o    \myJJ. £ 

r4"I  (Tii oi!\c ,  llexavalent 

);,.  ~7:olu1  F  fug/n   •         ~ 

T7>.  Conductivity,  S7"ec~"Tie 

r/7 
w. 


w, 


fuvl 


I  ■  1 1  to  rule     (mg/1 ) 
Igi'l  1  TTmi    fug/i 


"1  hiuiu'ss 
Hydroxide 


'fotaT 


!Ji;ii!>_4u£Zij 


Cmg/n 


2t 

2  4_. !Tt  IQ  i  Lti_  fug/ 11 

2f>~.  M.-r^lOSlJilil     fnig/1 1 

Manganese 


587 
30. 

SI 

52 


Mercury 


-XucZU. 


.Cui^ 


Molybdenum*  [ug7j ) 
"^ 1 5".kl)  Tun/ 1 ) 


"Nitrate 
-.j  _____ 

"""Miosi"iiau 


____L 


FotaT 


*£__ £_'  _■";.?  L_  Jjn<i/JJ 

BZZ-. fffei' ' "',"  Ciis/jj 

Silioa     fmg/n 


(*)~ft"". "KTKvr    fug/U 

37.  "  ""odiinn    (in^/lj 

.\.T. Sol 1  fl""7TVTsw"l  v"o7l 

S57 Si  rontusn    fug/l ) 

4 fh_      _  STi  1  Ta  i  o    (iiig/1  7_ 
•Yl  .         _  TTt  an  Turn    fug/  ]j_  _ 

\"7i7i:ui  i  imT  (jjg/JQ 

Yi  \  f"ii_u 


:____ 


37", 


4~7 
JIT7 

4S7 

nir7 


_._'.__ 


477 


__  'i'>nJu^,(Lui/i) . 

Kathn.icl  iv  i  ly 

(!ro:*.s  Alpha    (pel)  _ 

— i_uiium    .??!;*_ ... : — 

l.:oss  T.etn    fivlj 

"  Tlu>V'iii'.r  ?3u** 
"I  Ira  in  ir  i** 
"To'lTil    0ri-,.nl7T:r:r.7ir"(TTr 

If  'IX\'->10  iiH'.l/l    then  measure 
Dissolved  Oreanic  I'arhon 


SllSpeil 

"_;Thi-u«o . 

S.uUur 

,s  ;  I  I  .'.  • 


lid'  Olivine'  Ciil 
Aein"T'\T"r"ici 

,    ila.'le   l'\  t  I  :\k 


<  .004 


■OS 


.04         <.on. 


96 


C  .004 


S40 


<  .OS 


9200 


___ 


20 


.DM 


_3__ 

____ 
.34 


..02. 


6.6 


__5_ 

,09 


* 


.J 

~877 


<  .1 


T 


<  .004 


17 


4:  .004 


2.0J1Q <L__. 

_.__ l_fL 


"t  o 


__.. 


.002 

X_ 

.0.7)' 


(')       Not"     IVl(M!  I  til 

*       Required  il    gross  alpha    is  greater  than  4  | -» i 

**       Kcquireil  i !'  cross  beta   i-.  greater  than   100  p 

a.  Ujjper  rone  jetted  siunplc 

b.  Lower  zone  jetted  sample  -   total  depth  open 


"9S01 


JlJl 


JLL 


L2JiL 


J10X 


<.004 


3.6 


22. 


7; 


<  .  004 


55 


<  .OS 


t:"o 


L5HIL 


12 


JUL 


_S0_ 


fl 


^iL 


^.02 


.6 


12 


uuQQi. 


■^b- 


—703" 

"072"" 


773' 


<.l 


1.3 


<.0Q4 

12 


^  .004 


_z_s 


_J).5_ 
^._004 


_Jl0iL. 


-2.J- 


__0_. 


<1 


rocurics  i 
ieoenrie:; 

hole 


»er  1  iter 
per  liter 


(pel), 
(pel), 
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TABLE   IT  B  4.7 


WATER  QUALITY  ANALYSIS 
DRILLING  WATER 

Well  Number:       SG-17 

: 

•      ■ 

Saninlr»  Nimhor 

1 

2 

3 

4 

5 

Sampling. Depth    , 

788' -808' 

859' 

822' -869' 

Sfifi'-Qld 

919'-970' 

Element  Measured 

1. 

Aluminum    (u\'/l) 

.15 

.IS 

■  25 

2. 

Ammonia    (mc/l) 

.5 

.5 

.7 

3. 

Arsenic     (ui',/1) 

.008 

<.01 

<.01 

4 

Barium      (usi/lj 

.03 

<1 

<] 

5. 

Beryllium    (ug/1) 

.0(13 

6. 

Bicarbonate      (ni'Vl) 

4  30 

440 

490 

■19S 

533 

"/. 

Bismuth       (u»/l) 

<  .003 

8. 

Boron       (u'.'/j) 

2.3 

2.7 

2.3 

9. 

Cadjniuin    (u'.'/l) 

<.003 

<.0l 

<.01 

10. 

Calciujn    (ms/lj 

4.9 

4.5 

5.3 

3.2 

10 

IT. 

Carbonate    (m<Vl) 

<.l 

<.l 

<.l 

10 

0 

12.  . 

Cerium  (n\?/l) 

<.005 

13. 

Chloride      (mg/1) 

<1 

6.9 

6.9 

2.3 

4.1 

14. 

Chrome,  Hexavulcnt 

<.01 

<.()1 

<.01 

IS. 

Cobalt      (ug/1) 

.004 

16. 

Conductivity,   Specific    (uv) 

680 

730 

"8~0TT~ 

700 

770 

17. 

Copper    (u$j/l) 

.2 

<M 

<.l 

1ST 

Muoride      (rnq/1) 

10 

10 

11 

15.3 

13.5 

19. 

Gallium       (uc/1) 

.003 

20. 

Hardness,  Total 

18 

20 

21 

21. 

Hydroxide  fmc/1 1 

<•! 

<.l 

<.l 

22. 

Iron      Lug/1 j 

.63 

1.4 

1.5 

23. 

Lead      (ug/lj 

.22 

<.0S 

.18 

24. 

Lithium     (ug/1) 

.8 

<  .5 

<  .5 

Z'S. 

Magnesium   (ir.q/l) 

.7 

.2.1 

1.9 

2.7 

6 

26. 

Manganese    (ug/1) 

.2 

<.0S 

<.05 

27. 

Mercury     (ug/1) 

28. 

Molybdenum    (ug/1) 

.03 

2~9T~ 

Nickel       (ug/l5 

^.03_ 

30. 

Nitrate      (mc/1) 

1.9 

.4 

c.\ 

31, 

pH 

7.9 

8.2 

7.9 

8.6 

8.2 

52. 

Ph  os  pi  i  a  t  e ,  To  t  a  1 

<.l 

<.l 

.  2 

33. 

Potassitmi   (mq/1) 

.4 

1.1 

347" 

Selenium     i\i^/\) 

.2 

<.01 

<.01 

35. 

Silica      (mg/1) 

16 

17 

14 

13 

11 

C*)S6. 

H>  1 1 ver      (ug/1) 

<  .003 

<.05 

<  .OS 

37. 

Sodium      (mg/T) 

180 

ISO 

200 

214 

211 

38. 

Solids,   Dissolved      (mg/1) 

4  20 

4  40 

500 

503 

564 

39. 

Strontium     (uq/1) 

..■> 

~~<T~ 

40. 

Sulfate     (mg/1) 

<4 

<4 

<4 

4.6 

41. 

"Titanium     (ug/1) 

.1 

42. 

Vanadium     (ug/1) 

.002 

43. 

Yttrium    tv.w/l) 

<  .  005 

P. 

Zinc        lug/Tj 

.4 

<.s 

<  .5 

45. 

Zi  rconium         (us',/1 ) 

•C.003 

46. 

Radioactivity 

Gross  Alpha    (pel) 

1.3 

Radium       226s 

Gross  Beta    ipclT" 

0 

Thorium  230s* 

Uranium** 

47. 

Total  Organic  Carbon  (TOC J 
If  TOC>10  mgl/]   then  measure 
Dissolved  Organic  Carbon 

6 

Suspended  Organic  Carbon 











Phenols 

Sul  lur,     Ac  ill  Extract 







Ni  i  rogon.    Base  Ext  ract 

X")       KM     )Vi|tl!  'od 

*   Required  if  gross  alpha  is  greater  than 


Required  if  gross  beta  is  greater 


1  picocurics  per  lifer  (pel). 
than  ion  picocurics  per  liter  (pel), 


I]  B-53 


Well  Number:  SG-17 


TABLE  IT  B  4.7  (Continued) 

WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


Samolc  Numhei 


■g 


riai  up 


]e  N'tJTi 
li ni'  D 


lepth 


4" 

T 

~r. 

T. 
T. 
W. 
IT 

it 
it; 
ft 
if: 


Element  Measured 
Aluminum    (.ug/1) 

Ammonia~7  n  v\/ 1 ) 

Arsenic [ug/1)    " 

RaTium       (ug/I) 

Beryl  1  ium (,ug/T) 

Bicai'bonatc 
Bismuth 


"Boron (uq;/ 1 

Xadiirlum  _Tu^7r) 


Ca  1  en  un (W'./JJ 


Carbona t  e 


Cerium  (mg/1) 
"Chloride      iiiii'/IT 


K7 


Chrome,  Hexava 1 ent 
Cobalt      CugTrj" 


"Con"ductivity>""Spceific    (u-JT 


'.770' -1017 


UL 


.7 


<.m 


SL 


620 


2.0 


<  .01 


3.3 


<.l 


4.1 


T^r 


Ul  S-  '-10t 


.02 


C.002 


5  so 


<.0O2 


1.2 


<  .002 


3.7 


<.l 

<.oo: 


4.1 


.001 


1066-111 


,1. 


.03 


<  .00] 


61  5 


<.oo: 


1.4 


<  .002 


4.9 


72 

<.()0.f 


28 


<.01 


.008 


111  5- !!(.()      1180 


711 


2.2 


16 


2.3 


_UL 


510 


<0.1 


8.2 


66 


<4 


r77 


18. 
157 


Copper    (ug/1) 


950 


910 


920 


1000 


<.l 


.08 


I  Quoridc      QmVl) 


2"0T 


Gaill 


12 


ium        fug/1) 


12 


16 


16 


10 


2T 

2T 


J fardncss,  Total 
J tyiroxide  fni <il_lX 


.002 


<.0Q2 


19 


IS 


26 


2T: 

24". 

w. 

rr. 

2T. 

w. 


_lron 
Lead" 


dC    [m 
(Ug/lj 

Tu«7rr 


<.i 


<.i 


<.i 


.54 


Lithium"    (ug /]) 
Hagne s ium   (mg/ 1 ) 

Tlangancse    (ug/1) 
Mercury     (ug/1 ) 
Molybdenum    (ug/1) 

"Nickel    Jue/15- 


.08 


.02 


jLA 


2.6 


<.5 

2.1 


_  -01 
573 


2.1 


8.2 


<.05 


.1 


.06 


IT 


707. 


(■ngAT 


30.  Nitrate 

FIT-  pfl 

32.  Priospliatc,  ToTaT 

33.  Potassium 


.002 


.008 


<J 


1.9 


S.l 


.1 
8.3 


8.S 


CA 


F47 

337 

(*)F67 

377 

387 


W. 
401 

tr, 

4F 


_  _T77rr 

Selenium      (ug/T) 
Silica"    (mg/1) 
"Silver     (ug/1) 
_S6dlum     [ing7  f) 
— Sol  ids,   IV]  s solved 
""Strontium     (ug/TT 
"  5u  1  fa  tc      (mg/TJ  _ 
Titanium     (ug/Tj 
Vanadium      [ug/  IT" 


<.l 


.4 


.5 


<1 


_<LQl 


-Hi.. 


_14L 


(mg/1) 


<LQ5_ 

251! 

600" 


JL3_ 


.13_ 


-14- 


220 

5j0_ 


<4 


417 
4F7 


"Yttrium 

"Zinc- 


(HK-'.Zl 

Tuir/T7 


.09 

j<4 

.07 
<.0Q] 


303 

2M. 


.245. 


<4 


^1. 


<.0()1 


<J1Q2_ 
.2 


/.  i  icon i urn  (ug/1) 

Radioactivity 

Gross  Alpha    (pel) 

Radium --y  _ 

GrossTeta   fpcTT" 

ThorhuiTTSO*'* 
— Ui 


<.002 


<.002 


4.5 


•1.7 


15 


an  hit 


477 


FT 


"Total  Organic  Carbon   (TOT) 

If  TOC>10  in 'J/1    then  measure 
Dissolved .Organic  Carbon  _ 
SuspoiuIoiT  0K',a7nc  Carbon 

"Phenols  ~"J  ~"J 

"Acid  Px tract 

P.\  tract 


<1 


Sul  fur 
Nit  logon, 
in  i  red 

cross 


liasc 


i\al    re  _ 

Required  if  gross  alpha   is  greater 

Required  if  gross  beta   is  great  cm-  t 


than  4   pic.oCl'.ries  per  liter    (pel). 
i.-in  100  picorui  ies  per  liter   (pel), 
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TABLE  II  B  4.7  (Continued) 

WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


Well  Number:   SG-17 


Snnmlo  Number 

11 

12 

13 

14 

15 

Sampling  peptlj 

1164-1212 

1200-1224 

1224-1250' 

1250-127 

1289-1309 

Element  Measured 

1. 

Aluminum  (ui'/l) 

2. 

Ammonia  (nip/I ) 

~rr 

Arsenic  (ug/l) 

4 

Barium   (ug/l) 

5. 

Beryllium  (u.'/l) 

6. 

Bicarbonate   (nip/1) 

960 

945 

805 

710 

700 

7. 

Bismutb   (up/I) 

8. 

Boron   (un/1) 

.03 

0.4 

1.0 

0.2 

1.8 

~wr 

Cadmium  (ug/l) 

10. 

Calcium  (mg/1) 

5.7 

9.0 

22 

9.0 

7.4 

n. 

Carbonate  (me/1) 

78 

60 

36 

72 

<-l 

.  TT 

Cerium  (mq/1) 

13. 

Chloride   (mg/1) 

<4 

<4 

<4 

<4 

9.7 

14. 

Chrome,  iiexavalent 

15. 

Cobalt   (ug/l) 

16. 

Conductivity,  Specific  (uv) 

177" 

Copper  (up/1) 

18. 

Fluoride   [m<»/l) 

10 

1U 

JO 

10 

18 

19. 

Gallium   (uc/1) 

20. 

Hardness,  Total 

21. 

Hydroxide  fmr/] ) 

22. 

Iron   tug/1 J 

23. 

Lead  lug/lj 

24. 

Lithium   (ug/l) 

25. 

Magnesium  (mg/1) 

5.8 

4.3 

3.6 

2.8 

5.3 

26. 

Manganese  (ug/l) 

277" 

Mercury   (ug/l) 

28. 

Molvbdcnum  (ug/l) 

29. 

'   Nickel   (ug/l) 

50. 

Nitrate   (mg/1) 

SI. 

pH 

yiT 

F'hosphatc,  Total 

33. 

Potassium  (ms:/l) 

<L 

<1 

<1 

<1 

<1 

34"; 

Selenium   (ug/l) 

35. 

Silica  (mg/1) 

12 

12 

11 

13 

12 

(*)36. 

Silver   (ug/l J 

37." 

Sodium   (mg/1) 

410 

420 

370 

340 

280 

38. 

Solids,  Dissolved   (mg/1) 

995 

980 

955 

800 

680 

397" 

Strontium   (ui'./J) 

4D. 

Sulfate  (mg/1) 

<4 

<4 

105 

<4 

<4 

4TT 

Titanium   (ug/l) 

42. 

Vanadium   (ug/l) 

4T7 

Yttrium  (roc/l) 

47TT 

Zinc   (ug/l)  " 

437" 

Zirconium    (ug/l) 

467" 

Radioact  ivity 
Gross  Alpha  fpcl) 

RtkI  j  urn   •'-■<»''' 

Gross  Beta  (pel] 

Thorium  2iO,V!< 

Uranium** 

47. 

Total  Organic  Carbon  (!OC) 

If  TOC?10  mgl/1  then  measure 
Dissolved  Organic  Carbon 





Suspended  Organic  C.arlion 

Phenols 

Sul  fur,  Ac u1  l.xt  ract 

Ni  t  n>''  n.  Base  l.xt  r  ict 

FT 

if. 

N'jJ  \\  qui  i\\1 

Required  if  gross  alpha  is  greater 
Required  if  gross  beta  is  greater  tl 

than  4  pic 
lan  100  ]ii 

ocurics  p 
cocuries 

er  li  toi- 
ler 1  i  tor 

(pel). 

(pel). 
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TABI.E  II  R  4.7  (Continued) 

WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


Well  Number:   SG-17 


S^fiolC  Number 

16 

17 

18 

19 

20 

Sampling  Depth 

1329-1374 

1374-1419 

14  23-1471 

1473- 152. 

1514-1572 

Element  Measured 

"1. 

Aluminum  (ne/l) 

"2". 

Ammonia  (mp/1) 

3. 

Arsenic  (u»/l) 

"T~ 

Barium   (us/1) 

5. 

Bcrv Ilium  (u«/l) 

6. 

Bicarbonate   (nr/1) 

740 

670 

587 

630 

740 

7. 

Bismuth   (ug/1) 

8. 

Boron   (uc/1) 

0.1 

1.0 

.  3 

.2 

!). 

Cadmium  (us/1) 

ID. 

Calcium  (mg/1) 

8.2 

5.7 

4 

4.1 

4.1 

13. 

Carbonate  (mg/1) 

36 

<-] 

8 

<.l 

<.l 

12. 

Cerium  (mg/1) 

13. 

Chloride   (mg/1) 

<4 

6.9 

4 

7.0 

13 

irr 

Chrome,  Hexavalent 

is. 

Cobalt   (ug/1) 

16. 

Conductivity,  Specific  (uv) 

800 

ITT 

Copper  (ug/1) 

18. 

Fluoride   (mg/1) 

10 

19 

17 

20 

20 

19. 

Gallium    (ug/1) 

20. 

Hardness,  Total 

21. 

Hydroxide  frm'/J) 

22. 

Iron   (ug/Jj 

23. 

Lead   lug/ J.  J 

24. 

Lit  Ilium   (us/1) 

25. 

Magnesium  (mg/1) 

3.3 

•  4.5 

3 

3.7 

4.9 

26. 

Manganese  (us/ 1 J 

TT. 

Mercury   (us/1) 

28. 

Molybdenum  ( us/ 1 ) 

29. 

Nickel   (ug/l) 

30. 

Nitrate   (mg/1) 

31. 

PH 

8.4 

32. 

Phosphate,  Total 

33T 

Potassium  (mg/1) 

<1 

<1 

1 

<1 

<1 

3TT 

Selenium  (ug/1) 

35. 

Silica   (nig/l) 

13 

16 

16 

16 

17 

C*)S6. 

Silver   (ug/1) 

37. 

Sodium  (mg/1) 

300 

260 

240 

250 

300 

38. 

Solids,  Dissolved   (mg/1) 

735 

645 

"S8T 

610 

720 

39". 

Strontium  (ug/T) 

40. 

Sulfate  (mg/J) 

<4 

<4 

<4 

<4 

<4 

41. 

Titanium   (ug/1) 

42. 

Vaiiad  ium   (ug/1) 

437 

Yttrium  (mg/1) 

44T~ 

Zinc   (ug/l) 

4S. 

Zirconium    (ug/1) 

46. 

Radioactivity 

Gross  Alpha  (pel) 

Radium   226* 

Gross  Beta  (pel) 

Thorium  230'"" 

Uranium*"* 

47. 

Total  Organic  Carbon  (TOcj 
If  TOO  10  mgl/]  then  measure 
Dissolved  Organic  Carbon 

Suspended  Org  mic  Caibou 
Phenols 

Sullur,  Ac  id  l.xt  tact 

K'i  t  logon  ,  ha  >o  1  \t  ract     < 

1*) 

Nat  lcqiiiK'vl 

Required  if  gross  alpha  is  greater 

Rcijuired  if  gross  beta  is  greater  tl 

than  4  pic 
»an  100  j>i 

onirics  p 
cocuries 

cr  liter 
per  liter 

(pel). 
Cpcl). 
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Well  Number:       SG-17 


TABLE        II  B  4.7   f Continued! 

MATER  QUALITY  ANALYSIS 
DRILLING  WATER 


"s: 


"37 


18. 
157 


20_. 
21. 

22: 


23" 


so: 


sr. 


IT. 


317 
337 


(*)357 

377 


W. 


597 


3TJ7 


ST 


vr. 


W. 


ZT. 


Sample  .Number 


^Sampling  Depth 


Element  Measured 
"Aluminum  (u7/  1) 
Ammonia  (nig/ 1] 


Arsenic  (u;',/l) 


Barium   (ug/1) 
"Beryl  lium  (ug/1) 
Bicarb  onate   (mg/1) 

B ismuth   (ug/1) 

"Boron   (ug/1] 


"Cadmium 
Calcium 


(u:-/jr 

own 


11.  Carbonate    (mg/l) 

12.  ""Cerium  (mg/1) 
I37~      ""Chloride    2~(mg/TT 


lexavalent 

"07^717 


14.  Chrome , 

15.  Coo7il~ 

16.  Conductivity,  Specific  (uy)' 
Copper  (ug/1) 
Fluoric 


Gal  1  mm    (i  i  o/]) 
Hardness,  Total 


"Hydroxide  (m:]/\) 
1  roil   [ug  /l  j 


Lead   (Tjg7TT" 


Litlm  mi (ug/1) 


[mg/JJ_ 


Magnesium 


langanese  (ug/1  J 
Mercury  (ug/1 ) 


Molybdenum  (ug/1) 
Nickel   (up/ it 


N-1  trate   (in"g7i"J" 


>M 


I 

"Phosphate,  Tot. riT 


Potassium    (im^/lT 


be  1  en  l  inn 
"Silica 


(ug/1) 


]5  i  Ivor     (ug/1) 
Sodium      (mg/1) 


Bo  lids,   lhss  oTved      (mg/1) 

Strontium     (ug7i') 

Sulfate     (mg7TF" 

itaniuin 


_  u5717 

Vanadl  um     (ug/ J  7 
Yttrium    (mg/1) 


"Zliic" 

"Zi  rconiiuii 


LyiiZil 


Radioactivity 

Gross  Ai pi vi   (pel) 

Radium     '  7V,?i 


'Xr 


""tiros  s"  Beta   (pel) 

"Thorium  230^ 

"""Urnniiim*'*' 
"Tot  aTDTjiliiiic  Carbon   (TOC] 

If  TCX:>10  mgl/1   then  measure 

Dissolved  .Organic  Carbon 

Suspei uli-il"0 V i',. i ! i  i  c  Ca rboii_ 


ThcnoTl 


ill 


in- 


"Acid  P.xtract 
~~  RTTroj'en ,  lthsc  Extract 
X*}    "KoT'miui  re3 


J21_ 


iYii-ifi?: 


830 


4.9 


<.l 


14 


"2TJ- 


8.0 


<1 


17 


_3_25_ 

"800 


"Z~4~ 


?? 


.23. 


U>18-1670        lfP7 


1110 


1.4 


S.7 


46 


"3~ 


4.3 


<1 


21 


480 
11  SO 


1668-1770 


700 


6.6 


<.l 


^TT 


2.8 


<1 


IS 


280 

"670 


^4 


?4 


_2S___ 

1711-1770 


S00 


1.1 


4.9 


<.l 


20 


~7T 


6.8 


<J 


17 


590 

14  00 


<A 


?AH) 


1.1 


_8,JL 
81 


34 


"7T 


3.3 


<1 


15 


940 
2175 

~<4~ 


Required  if  cross  alpha   is  {'.renter 
Required  if  pross  beta   is  greater  l 


than  '1  pi  cocaoes  per  liter  (pel). 
ban  100  picoctirics  per  liter    (pel). 


II   B-S7 


TABLE   II  B  4.7  (Continued) 

WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


Well  Number:   sfi-17 


Snnnlp  Mimlw 

2f> 

I        " 

?R 

29 

30 

Snniol  ino   l)mi  h 

i7r,s-iR?n< 

1R1R-1R7(1 

IS09- 197.1) 

I01S-107I 

2120-2170 

Element  Measured 

1. 

Aluminum    (ue/1) 

.9 

2. 

Ammonia   fmi»/l) 

1  37 

"37 

Arsenic    (ug/1) 

.1 

4 

Barium      (ug/1 ) 

4.5 

"5. 

Beryllium    (ug/1) 

.003 

'6. 

Bicarbonate      (hip/1) 

2460 

620 

1200 

1850 

17,300 

7. 

Bismuth      (uq/1) 

<  .006 

8. 

Boron       (ug/  J ) 

1.5 

.9 

1  .8 

.9 

4  7 

9. 

Cadmium    (uq/1) 

<.006 

10. 

Calcium    (mg/lj 

7.4 

4.9 

10 

16 

<] 

11. 

Carbonate    (mg/1) 

<.l 

<.l 

170 

360 

70. SO 

12. 

Cerium  (mg/1) 

6.04 

13. 

Chloride      (mg/1) 

29 

5.6 

22 

36 

7  740 

14. 

Chrome,  Hexavalcnt 

<.01 

137 

Cobalt      (ug/1) 

.02 

16. 

Conductivity,  Specific    (u-7) 

SSiOOO 

17. 

Copper    (us/1) 

.03 

18. 

Fluoride      (mg/1) 

24 

8.9 

20 

45 

40 

IS. 

Gallium       (un/1) 

^.06 

20. 

Hardness,  Total 

42 

52 

21. 

Hydroxide  (mg/1) 

22. 

Iron      (ug/1  J 

<  .05 

.08 

3.6 

23. 

Lead      (ug/JLJ 

.81 

24. 

Lithium     (ug/1) 

100 

25. 

Magnesium    (mg/1) 

3.3 

3.4 

4.1 

2.9 

14 

2~67 

Manganese    (ur/1) 

.3 

27. 

Mercury      (ug/1) 

.0001 

28. 

Molybdenum    (ug/1) 

.04 

297" 

Nickel      (ug/l) 

30. 

Nitrate      (mg/1) 

<c.l 

<.l 

1  260 

31. 

pH 

8.4 

8.9 

8.3 

327" 

Phosphate,   Total 

<.l 

<.l 

<.l 

S3. 

Potassium   (mg/1) 

<1 

<1 

54. 

Sel cni urn     (ug/1) 

<  .006 

35. 

Silica      (mg/1) 

14 

15 

12 

16 

22 

(*)35. 

Silver      (ug/1) 

<  .006 

37. 

Bod  nun      (mg/T) 

960 

250 

590 

1 1  00 

2590 

14,000 

3-1,  TOO 

38. 

Solids,  Dissolved     (mg/1) 

2  2. SO 

595 

1480 

39. 

Strontium      (ug/1) 

3 

40. 

Suliatc     (mg/1) 

<4 

CA 

98 

82 

<  4 

n. 

'1  itanium     (ug/1) 

.09 

4"?..  " 

Vanadium      (ug/1) 

.3 

43. 

Yttrium    (mg/l) 

<.006 

44. 

Zinc        (ug/1) 

8 

45. 

Zirconium          (ug/1) 

.6 

46. 

Radioactivity 

Cross  Alpha    (pel) 

0 

Gross  Beta    (pel) 

0 

Thorium  23  i)"* 

Uranium** 

47. 

lotal   Organic  Carbon    (1CX.) 

If  TOG?  10  mgl/1   then  measure 
Dissolved  Organic  Carbon 

112 

Suspended  Organic  Carbon 
Phenol  s 





TT7 

~Sul  1  in' ,     Ac  id  T.xt  ract 



Ni  t  rogen,   Base  l.xi  ract 

_J 

(*) 

Not   reiiinrcd 

*   Required  i  f  gnu. 
**   Requi red  if  pros 


J 1  pi  in  is  greater 
beta  is  greater  1 


than  4  picocuries  ] 
ban  100  picocuries 


er  1 i  tor 
per  liter 


(pel). 

(pel). 
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Well  Number: 


TABLE       H  R  4.7   (Continued) 

WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


SG-17 


Sample  \*iimhf»r 

31 

Snmplinp  Depth 

2608' 

Element  Measured 

1.              AliunJiiiDn    (ue/1) 

2.              Ammonia    fni»/11 

_     .           i'"  ./  »  ; 

3.             Arsenic     (uiyl) 

4               Barium      (ug/1) 

5.              Beryllium    (ug/1) 

6.  Bicarbonate      (mg/1)                   

7.  Bismuth      (ug/1) 

1730 

8.              Boron       (u-Vl) 

<•! 

9.            Cadmium    (ug/11 

10.             Calcium    (mg/lj 

7.4 

11.              Carbonate     (mg/1) 

y(> 

12.  .         Ceriun  (mg/1) 

13.             Chloride      (mg/1) 

<4 

14.             Chronic,   Ilexavalcnt 

15.            Cobalt      (iig/1) 

16.             Conductivity,  Specific    (uv) 

17.             Copper    (ug/1) 

18.             Fluoride      (.mcj/l) 

10 

19.            Gallium       (ug/1) 

20.              Hardness,  Total 

21.             Hydroxide  OWll 

22.             Iron      (ug/Jj 

23.              Lead      (ug/1 J 

24.             Lithium     (ug/1) 

25.            Magnesium   (mg/1) 

5.8 

26.            Manganese    (ug/1) 

27.             Mercury      (ug/1) 

28.            Molybdenum    (ug/1) 

29.             Nickel       (ug/l) 

30.              Nitrate      (mg/1) 

31.             pH 

32.             Phosphate,  Total 

33.            Potassium   (mg/1) 

<1 

34.              Selenium      (up/1) 

35.             Silica      (mg/1) 

15 

(*)36.             Silver      (ug/1) 

37.             Sodium      (mg/1) 

740 

38.             Solids,   Dissolved      (mg/1) 

172b     ~1 

39.             Strontium      fug/1) 

40.             Sultatc      (mg/1) 

<" 

41.             Titanium     (ug/1) 

42.             Vanadiinn     (ug/1) 

43.             Yttrium    fmg/1) 

44.             Zinc       (ug/ij 

45.             Zirconium         (ug/1 1 

46.             Radioactivity 

Gross  AT  pin    (pel") 

Radium       226* 

Gross  Beta    (pel) 

liibriiiiii  2.1O** 

Uranium  :* 

47.             Total   Organic  Carbon   (TOC) 

If  TOC?  10  mgl/1    then  measure 
Dissolved  Organic  Carbon 





Su  ;pended  Oi gan ic  C  arbon 

— 

Phenols 



Si » J  I  in  ,     Ac  id  b\t  ract 



Niti  ogen ,   Base  1  \t  ract 

.,    ,  . 

iS'ai   w qui  reu 

Required  i  i"  gross  alpha  is  greater 

Required  if  gross  beta  is  greater  t 


than  4  picecurics  per  liter  (pel), 
dan  100  picecurics  per  liter  (pel) 
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NEW    YORK  G 

The  oil  shale  corporation  losadn^sS 

INTER  OFFICE  MEMORANDUM 

LABORATORY  DATA  LETTER  75-46 
from:    F.  C.  Haas  DATE:  March  4,  1975 

FILE  NO.:  5100-3 

to:         File  subject:  Analyses  of  Water 

Samples  from  C-b  Tract, 
Core  Hole  SG-1 

Project  No.  197 


Seven  water  samples  were  taken  while  coring  Core 
Hole  SG-1.    All  samples  were  analyzed  for  major  constituents 
and  four  had  a  comprehensive  analysis  done.     Major  consti- 
tuent analyses  were  done  by  Industrial  Laboratories,  Denver, 
Colorado,  and  TOSCO,  Rocky  Flats.     Minor  constituent  anal- 
yses were  done  by  Industrial  Laboratories.     Trace  metals  and 
total  organic  carbon  were  done  by  Commercial-,  Testing  & 
Engineering  Co.  ,  Golden,  Colorado.     Radioactivity  was  done 
by  Hazen  Research,  Inc.  ,  Golden,  Colorado.     Results  of 
the  analyses  are  attached. 

There  are  no  major  discrepancies  in  the  major  con- 
stituent analyses,  except  in  the  lower  aquifer  1930  feet  sam- 
ple.   TOSCOs1  calcium  and  sulfate  values  are  lower  than 
Industrial  Laboratories.     This  is  probably  due  to  the  fact  that 
samples  were  analyzed  at  different  times.    Calcium  sulfate 
and/or  bicarbonate  tend  to  precipitate  with  time. 

Total  organic  carbon  in  all  the  samples  was  less  than 
10  mg/1. 

Gross  alpha  in  three  of  the  environmental  samples  was 
above  4  pCi/1;  Ra226  was  determined  and  found  to  contain  less 
than  4  pCi/1  in  all  three  samples. 


•CH/aw 
Encs. 


A^K 


Approved  (MTA) 


cc:    Messrs.  Vawter,  Schulman,  Spence,  Cleveland,  Schillinger, 
Legatski  (ARCO),  Matis  (ARCO)  and  Tait  (ARCO) 
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TO  ETCSTBSAL  liiC@OA¥©30i2S  CSTM3Y 


Ansljlicjl  J*d  Cont*Ui*i   Cbtmisll 

2600   WEST   2QTH   AVENUE 

DENVER,    COLORADO      S021I 

ANALYSIS  R2?0*T 


TELEPHONE  455-364! 


ATLANTIC  RICHFIELD  COMPANY 
John  Mat is 


SAMPLE  MARKED:        SG  #1  613 
ANALYSIS: 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5007 


SAMPLES  ARE  DISCARDED  IN  15  DAYi  FROM  DATE  OF 
REPORT  UNLESS  WE  ARe  Kr.QUtZSTgD.  IM  WRITING. 
TO  RETAIN  THiM  FOR  A  LCNGCH  PHRIOD.  PclMlH- 
ABLE  SAMPLPS  ARE  USUALLY  DiiCAP.DIiD  IM.Ml:D- 
IATELY  UKLCSS  CLIENT  HAS  R^QLHSTCD  SPfcCIAL 
HANDLING      (FREEZING.     ETC.)     IN     ADVANCE. 


MILLIGRAMS 

• 

PER  LITER 

Calcium 

16 

Magnesium 

22 

'Sodi  urn 

200 

Carbonate 

Less  than  0.1 

Bicarbonate 

460 

Chi ori  de 

9.6 

Sulfate 

120 

Nitrate 

Less  than  0.1 

Phosphate 

0.1 

Silicon  dioxide 

15 

Iron 

Less  than  0.05 

Fluoride 

9.8 

P.'  alkalinity,  in  terns 

of 

calcium  carbonate 

...... 

MO  alkalinity,   in  terms 

of 

calcium  carbonate 

*.«.-« 

Aluminum 

Hardness,  in  terms  of 

.             •  •     *      • 

Copper 

.calcium  carbonate 

..  130 

Cadmi  urn 

Total   dissolved  solids 

*     625 

Lead 

(calculated) 

• 

Manganese 

Ammonia-nitrogen 

0.5 

Silver 

Lithium 

Less  than  0.5 

Zinc 

Bari  urn 

Less  than  1.0 

Hexavalent  chromium 

Less  than  0.01 

Arsenic 

0.01 

PH 
Specific 

Selenium 

Less  than  0.01 

Boron 

Less  than  0.5 

Hydroside 

Less  than  0.1 

MILLI-EQUIVALENTS 

0.798 
1.810 
8.700 

7.539 

0.271 

2.498 


8.0 


0.533 

0.515 

MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than  0.1 
Less  than  0.01 
Less  than  0.05 
Less  than  0.C5 

Less  than  0.05 
Less  than  0.5 


980  micromfros  per  c; 


miOLRS  OF: 

L 

*    imukii   »ss««i   or   crntiL   chcuists 

AMERICAN  CHEMICAL  SOCIETY 
AMIR  I  CAN  OIL  CurMlSTS*  SOCIETY 
ASS'S  Or  OFFICIAL  FACING  CHEMISTS 
MM  RY  CNGlNEfPS  Of     AMERICA 
INSTITUTE  OF  FOOL-  Tl LHNOLOGY 
SIl.MA   XI 


THE  IND'ISTRlflnLABORATn?' ES  -CK.iPAMY 


II  B-62 


CHEMIST 


'Hi\    ^EfOFT  IS  NOT  TO  OF.  RCPROOUCfO.   I  h  *MOL£  OR  IN  PART,  TOR  ADVCPTISINC  PURPOSES  WITHOUT  ODTAINtNC  PRIOR  WRITTE.4  AUTHORIZATION 


THE  GraSTOSAL  LABOSATOaiES  GSC3PAE3Y 


AnJyiifjl  jnd  Commllimi  Cbtmnti 

2600   V<tST   29TH   AVEMJE 

DENVER ,    COLORADO     60211 

ANALYSIS  "POST 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5011 


AMPLE  MARKED:        SG  #1  Above  Base  "A"   990  feet 

.     ANALYSIS:  j 

MILLIGRAMS 
PER  LITER 


Calcium 

Magnesium 
Sodium 
Carbonate 
Bicarbonate 

Chloride  ^ 

Sulfate 

Nitrate 

Phosphate 

Silicon  dioxide 

Iron 

Fluoride 

P.  alkalinity,  in  terns 

calcium  carbonate 
MO  alkalinity,   in  terms 

calcium  carbonate 
.Hardness,  in  terms  of 

calcium  carbonate   [: 
Total   dissolved  solids 

(Calculated) 

Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


13 
17 

200 
Less  than  0.1 
500 

Less  than  1 
83 
>  0.9 

Less  than  0.1 
13 

0.05 
10.2 


of 
of 


HANDLING     (FREEZING.     ETC.)     IN     ADVANCE 


MILLI-EQUIVALENTS 


100 
585 


0.4 

Less  than  0.5 
Less  than  1.0 
Less  than  0.01 
Less  than  0.01 

Less  than  0.01 
2.8 
Less  than  0.1 


II  B-63 


Aluminum 
Copper 
Cadmi  urn 
Lead 
Manganese 

Silver 
Zinc 


0.649 
1.399 
8.700 

8',  195 


1.728 
0.432 

0.537 

MILLIGRAMS  PER  LITER 

less  than  0.1    ■  "■ 

Less  than  0*1 

Less  than  0.01 

Less  than  0.05 

Less  than  0.05 

Less  than  0.05 
Less  than  0.5 


pH       -  7.9 

Specific  conductance       980  micromhos  per  cc 


THE  INDUSTRIAL-LABORATORIES  CCPANYf 


& 


CHLMIST 


_ .  _  'ir 


f  E2E  IMSML  UKiATTOES  OOTOT 


AxaIjIujI  jnd  Comithici   Cbtmisll 

2600   VttST   ?9TH   AVENUE 

DENVER,    COLOkADO      602 II 

ANAITSIJ   PCPOflT 


TELEPr-mE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 

LAD.  NUf/tBER: 


11/26/74 
12/9/74 

5014 


AMPLE  MARKED:      SG  #1  at  H°5  feet  Base  Mine  Zone 


ANALYSIS: 


Calcium 

Magnesium 
Sodi  urn 
Carbonate 
Bicarbonate 

Chloride  j 

Sulfate 

Nitrate 

Phosphate 

Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,   in  terns 

calcium  carbonate 
MO  alkalinity,   in  terms 

calcium  carbonate 
Hardness ,   in  terms  of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 

Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


MILLIGRAMS 
PER  LITER 

12 
15 

250 
Less  than  0.1 

580 

6.9 
92 

0.5 
Less  tha-n  0.1 
15 

0.4 
10 


of 

of 


"•**•" 

Aluminum 
Copper 

;■  »•  92 

Cadmi  urn 

685 

Lead 
Manganese 

0.4 

Silver 

Less 

than  0.5 

Zinc 

Less 

than  1.0 

Less 

than  0.01 

Less 

than  0.01 

pH 

Less 

than  0.01 
2.3 

Specific 

Less 

than  0.1 

EMBERS  OF: 


««!RI'.*y  ASS'N  OF  CEREAL  CHlMtSTS 
AMERICAN  CHEMICAL  SOCIETY 
AMIKICAN  OIL  CMtMISTS'   SOCIETY 

•  SS'AJ  OF  On |(|»L  hACING  CHEMISTS 

•  AM  MY  FNCINEI .  i:'i  Of   A'MPICA 
IHSTtTUTl  01   FOOD  TECHNOLOGY 
SIGMA  XI 


II  B-64 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  PROM  DATS  OP 
REPORT  UNLESS  WE  ARE  nr:?UEJT2D,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PrjRIOD.  PGfilJM- 
AEiLE  SAMPLES  ARE  USUALLY  DISCARDED  lA.W^O- 
IATELY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)      IN     ADVANCE. 


MILLI-EQUIVALENTS 

0.599 

1.249 
10.875 

9.5.06 
2.595 
0.495 

0.526 

MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than  0.1 
Less  than  0.01 
Less  than  0.05 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 


7.9 

Specific  conductance        980  micromhos  per  cc 


THE  INDUSTRIAL  LABORATORIES  CC'PAMY 
■J.P     C?>.  JfQrfisS 


H»  SEPPPT  IS  NOT  TO  nt  BCPROPUCfO.  IN  WHOLE  OR  IN  PART,  fOR  ADVERTISING  PURPOSES  WITHOUT  OBTAINING  PRIOR  KRITTE.I  AUTHORIZATION 


HE  U3DIBSTQBAL  LABQBA.TOBIES  CCW 


Analytical  jnd   ConiuUtni   Cbimistl 

2600   VitST   29TH   AVENUE 

DENVER,    COLORADO      60211 

ANALYSIS   KEPOST 


TELEPIOWE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado    00202 
Attn:     John  Matis 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.   NUMBER: 


1/6/75 
1/15/75 

5940 


SAMPLE  MARKED:       SG  PI  -  Lou'er  1930  Feet 


V5EMBERS  OF: 


ANALYSIS: 


Calcium 

Magnesium 

Sodium        (by  flame) 

Carbonate 

Bicarbonate 

Chloride 
Sul fate 
Nitrate 
Phosphate 
Silicon  dioxide 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED,  IN  WRITING, 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLIGRAMS 
PER  LITER 

44 

28 

3,390 

170 

6,110 

1,330 
400 
0.1 
Less  than  0.1 
15 


Iron 

Fluoride 

P.   alkalinity,  in  terns  of 

calcium  carbonate 
M0  alkalinity,   in  terms  of 

calcium  carbonate 
Hardness,   in  terms  of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 


0.12 
10 


Ammonia-nitrogen 

Lithium 

Bar1  ura 

Hexavalent  chromium 

Arsenic 

Selenium 


Less 
Less 


Boron 
Hydroxi  de 


Less  than 


Less  than 


225 
8,380 


36 
12 
than  1.0 
than  0.05 
0.02 
0.01 


3.3 

0.1 


Aluminum 

Copper 

Cadmium 

Lead 

Manganese 

Sllfcer 

Zinc 
Mercury 


MILLI-EQUIVALENTS 

2.195 

2.304 

147.465 

.   5.051 

100.204 

37.505 
8.320 


0.499 

0.535 

MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than  0.1 

0.02 

0.10 
Less  than  0.05 


Less 
Less 
Less 


than 
than 
than 


0.05 

0.5 

0.01 


PH 
Sped  f  1  c 


8.5 

conductance 


10,800  micromhos 
per  cc 


AWFR IC 
AMf  B  IC 
AMI  P  I  C 
ASS 
BAKERY 
INST  I  T 
SIGMA 


AN 
AN 
AN 
OF 

EN 
UTC 
XI 


ASS'N  OF  CFRFAL  CHEMISTS 
CHEMICAL  SOCIETY 
OIL  CHEMISTS'   SOCIETY 
OFFICIAL  RACING  CHEMISTS 
GINEERS  OF  AMCRICA 
OF  FOOD  TECHNOLOGY 


cc:    Tosco 


II  B-65 


RECEIVED 


JAN  16  1975 

TOSCO/GOLDEN 


CHEM 


HI  %  RCPOPT  IS  NOT  TO  BE  REPRODUCED.   IN  WHOLE  OR  IN  PART.  FOR  ADVERTISING  PURPOSES  WITHOUT  OBTAINING  PRIOR  WRITTEN  AUTHORIZATION 


HI 

i"L 


s 


*S 


Btlib   UJiA'/^  SUU  Alia   lLf£ilU,^l,Ai£li^iJLi'«vj)   LiV:-;to»,i]!i'/.t:L-J  u 


Analylicil  j*d   Conihltmi   CLtmiill 

2600   WEST   29TH   AVFfJUF. 

DINVER,    C0LO.WX)      (V0211 

ANALYSIS  ntrosT 


TELUnttSE   455-3641 


ATLANTIC  RICHFILLD  COMPANY 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.   NUMBER: 


1/0/75 
1/15/75 

5943 


SAMPLE  MARKED:     Hater 


ANA 

LYSIS:       SG  1 
12/6 
2,525' 

Cal  d  urn 

20 

Magnesium 

13 

Sodi  wn 

550 

Potassium 

Less  than  1 

0^  en  ate 

Less  than  0.1 

Bicarbonate 

1,280 

Chloride 

43 

Fluoride 

14 

Sulfete 

150 

Boron 

2,0 

Silicon  dioxi 

da               13 

SG  1 

(6AS£)  Para-  2\7£l' 

chute  ' 

16 
11 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  PATt:  OF 
KFPOP.T  UNLESS  WE  ARG  RECUbSTPD,  IN  WRITING. 
TO  RETAIN  TK"M  FOR  A  LOCGLR  PERIOD.  PERISH- 
ABLE SA/.'.PLFS  ARE  USUALLY  DliCARDf.'O  IMMED- 
IATELY UNLESS  CLIENT  HAS  R£C(UCSTKO  SPECIAL 
HANDLING     (FkEEZlNG.     ETC.)     Ill     ADVANCE. 


610 

Less  than  1 

Less  than  0.1 

1,330 

.  ,     56 

14 

205 

1.9 

13 


AT  1 
12/23 
9  AM 

16 

9.5 


200 
Less  than  1 
Less  than  0.1 
570 
7.0 
13 
Less  than  4 
18.1 
16 


SG  17 

1280-1309' 

11/3 

7.4 

5.3 

280 

Less  than  1 

Less  than  0.1 

700 

9.7 

18 

Less  than  4 

1.8 

12 


Figures  arc  milligrams  per  liter 


*£&. 


ZA..» 


Oh 


AVVftltTAN    A'VN    01-    cr*'-/.l     CMCM1ST5 
A'-    .i-.vm   ci:.:^u:.M    :'•..!'.  i  Y 
A".,':\l->H   OIL  CNi  >M3"i'V  'COSTY 

AJ.»^  <"'••  cun.M.  i  At  iv.  •-,  (f  i.'.ijt3 
tK\-.,"f  VHr.mi.ni'.s  or  f«:  :-;a 
K:»ilVl>TU  CP   t-COO   Tl.ci:nolo^y 
SIOfAA  VI 


cc :     Tos  co 
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THE  IMD.USTZKAL^ACC2ATOr:!ES  CCWPAKT 


CKtT.UST 

Kir.  f:».rot(T  n  not  to  r.n  Rf?i*!>ooucFe\  in  wmcu«  on  in  pa«<t.  ron  advertising    runrosns    wiimout    obtaining    ptior    written    /.vtikm/atiov 


AnalytKjl  jnd  Comulling    Cbtmisll 

2600   WEST   ?9TH   AVFr^ IF! 

DENVER,    COLORADO      002 11 

ANALYSIS  rtrcm 


TELEPHONE    455- 304 1 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central ,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado     80202 


Attn:     JOhn  Matis 


DATE  RECEIVED: 

DATE   REPORTED: 

LAB.  NUMBER: 


1/5/75 
1/17/75 

5943 


SAMPLE  MARKED: 

ANALYSIS: 


later 


CAT  ci  um 
Ilagnesium 

Sodium 

Bicarbonate 

Chloride 

Fluoride 

Sulfate 

Silicon  dioxide 


/ 


SG  1    | 

12/6 

2,525' 


Cal  ci  urn 

0.988 

Magnesium 

1.070 

Sodi  urn  . 

23.925 

Bicarbonate 

20.992 

Chloride 

1.213 

Sul  fate 

3.120: 

^11  con  dioxide 

0.433  j 

SG  17 

DST  18 

1,374' 

0.284 

0.370 

11.310 

10.983 


0.999 
0.533 


/ 


SG  1 
Para- 
chute 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARK  REQUESTED,  IN  WRITING, 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING,     ETC.)     IN     ADVANCE. 


AT  1 
12/23 

9  AM 


SG  17 

1280-1309" 

11/3 


0.798 

0.738 

0.359 

0.905 

0.782 

0.436 

26.535 

8.700 

12.100 

21.C12 

9.348 

11.480 

1.580 

f 

0.274 

4.264 

— 

0.433 

0.533 

0.400 

SG  17  12/12  - 

SG  17 

SG  17  12/14 

'DST  28 

DST  21  12/20 

DST  24 

1,514-1,572' 

-    1,473-1,522' 

1,561-1.622' 

0.205 

0.205 

0.245 

0.403 

■0.304 

0.658 

13.050 

10.875 

14.138 

12.135 

10.332 

13.612 

0.357 

0.395 

1.052 

1.052 

1.052 

0.556 


0.533 


0.566 


Figures  are  mi  Hi -equivalents 


MS&2S3S  Of: 


AM'MCAN    ASS'N    OF    cmCA!.    CHEMISTS 
AV-fttCAN   CKtTMICAt.    MKU  l"Y 
A/...  RICAN   C»!E    C"l:i.  .1:1    '   IOCIHTY 
ASVII   Of    W-PICIAI.    R'.'W.'O    Ci;.'.".liTS 
BAK:m'.V    l"KOlf. .   ■->?    (■>■    AAu'l'ICA 
INiTIYUVt:    Of    l-v/OJ    TECHNOLOGY 
J 10/.  X    XI 


II  B-67 


THE  INDUSTRIAL  LABO&ATOF.SicS  COMPANY 


lulf    f»v--r.»r    if    UftT    t.-i    t,t,     cuunh.iri..-,     IN    wuru  «    AK.    in    lll'V      FAB    AftVU  WTi-tlNfi      PLIC'PMP.S      WIIHHUT      nuTAIIJIHin      I'tJIftC      WftlfYttU      AU1I1ANI2ATIAM 


Reply  to 


COMMERCIAL  TESTING   &   ENGINEERING   CO. 

GENERAL   OFFICES:   228    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    C0601      •     AREA    CODE    312    720-8434 
INSTRUMENTAL   ANALYSIS   DIVISION,       14335  WEST    44TH   AVENUE.   GOLDEN.   COLORADO  80401.    PHONE:    303-278-9521 


/ 


To:   Mr.  Frank  Haas  . 

The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


/■  • 


r~\ 


i2k 


P.  O.  No.: 

Sample  No.:      SG    #1    Q    613' 


Date:    9  January  75 

Analyst:  s.    Sweeney 

IAD  No.:     97-183-002-12 


CONCENTRATION  IN  yg/ml 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Hoi  mi  urn 

Dysprosium 


<0.01 


NR 


Terbium 

Gadolinium 

Europium 

Samarium 

Neodymi  urn 

Praseodymium 

Cerium 

Lanthanum 

Barium 

Cesium 

Iodine 

Tellurium 

Antimony 

Tfin 

Indium 

Cadmium 

Silver 

Palladium 

Rhodium 


0.2 


STD 


NR  -  Not  Reported 

All  elements  not  reported  <0.  002    uq/ml 

*  Not  reported  upon  request 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttri  urn 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


0.02 


8 

0.005 

0.03 

0.02 

0.002 

0.01 

0.08 

0.04 

0.001 

0.08 

0.01 

0.01 


Vanadium 

Titanium 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Silicon 

Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryllium 

Lithium 

Hydrogen 


II  B-68 


Approved: 


0.004 
0.1 

0.002 


0.09 
* 

0.1 


NR 
NR 
NR 
0.4 

0.4 

NR 


Reply  to 


COMMERCIAL  TESTING    &   ENGINEERING   CO. 

GENERAL   OFFICES:   228    NORTH    LA  SALLE    STREET,    CHICAGO,    ILLINOIS    60001      •     AREA    CODE    312    726-0434 
INSTRUMENTAL    ANALYSIS  DIVISION,       14335  WEST   44TH    AVENUE.   GOLDEN,   COLORADO  80401.    PHONE:    303-278-9521 


To:   Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hiway  72 
Golden,  CO  80401 


z 


•\ 


P.  O.   NO.: 

Sample  No.: 


ARCO  SG  #1   Abone  Base 


"A"  at  $1 


Date:      9  January  75 


Analyst:     s.   Sweeney 


IAD  No.:     97-183-002-12 


CONCENTRATION  IN 


yg/ml 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.        ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead  0.01 

Thallium 

Mercury  NR 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Hoi mi  urn 

Dysprosium 


NR  -  Not  Reported 

All  elements  not  reported  <0.  003  y  g/nil 

*Not  reported  upon  request 


Terbium 

Ruthenium 

Vanadium 

0.001 

Gadolinium 

Molybdenum 

0.01 

Titanium 

0.03 

Europium 

Niobium 

Scandium 

<0.001 

Samarium 

Zirconium 

ht 

Calcium 

* 

Neodymi  urn 

Yttrium 

* 

Potassium 

* 

Praseodymium 

Strontium 

2 

Chlorine 

* 

Cerium 

Rubidium 

0.01 

Sulfur 

* 

Lanthanum 

Bromine 

0.02 

Phosphorus 

1 

Barium 

0, 

1 

Selenium 

Silicon 

* 

Cesium 

0. 

007 

Arsenic 

0.02 

Aluminum 

0.4 

Iodine 

Germanium 

Magnesium 

* 

Tellurium 

Gallium 

Sodium 

* 

Antimony 

Zinc 

0.05 

Fluorine 

* 

Tin 

Copper 

0.1 

Oxygen 

NR 

Indium 

STD 

Nickel 

0.02 

Nitrogen 

NR 

Cadmium 

Cobalt 

0.006 

Carbon 

NR 

Silver 

Iron 

0.1 

Boron 

0.1 

Palladium 

Manganese 

0.03 

Beryllium 

0.001 

Rhodium 

Chromium 

0.009 

Lithium 
Hydrogen 

4 

NR 

II  B-69 


Approved: 


i  ^ 


COMMERCIAL  TESTING   81   ENGINEERING   CO. 

GENERAL   OFFICES:   228    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    60601     •    AREA    CODE    312    726-8434 
Reply  tO  INSTRUMENTAL   ANALYSIS   DIVISION,       14335  WEST    44TH   AVENUE,   GOLDEN,   COLORADO  80401.    PHONE:    303-278-9521 


To:  Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  Colorado  80401 


/ 


/. 


~x 


Date:      9  January  75 


P.  O.  No.: 

Sample  No.:    ARC0  et  al    SG  in   (3  1105' 

Base  mine  zone  concentration  in    yg/ml 


Analyst:    S.    Sweeney 


IAD  No.:     97-183-002-12 


ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.002 

Thorium 

Gadolinium 

Molybdenum 

0.03 

Titanium 

0.2 

Bismuth 

Europium 

Niobium 

Scandium 

0.001 

Lead 

0.03 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

Mercury 

NR 

praseodymium 

Strontium 

2 

Chlorine 

* 

W  Gold 

i 
terium 

Rubidium 

0.008 

Sulfur 

*    , 

Platinum 

Lanthanum 

> 

Bromine 

0.02 

Phosphorus 

0.2 

Iridium 

Barium 

0. 

1 

Selenium 

**0.08 

Silicon 

* 

Osmium 

» 

Cesium 

0. 

004 

Arsenic 

-**0.08 

Aluminum 

MC 

• 

Rhenium 

Iodine 

0. 

003 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

0.003 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.04 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.06 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.02 

Ni  trogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.01 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.1 

Boron 

0.2 

Erbium 

Palladium 

Manganese 

0.04 

Beryllium 

0.001 

jgfc,   Holmium 

Rhodium 

Chromium 

0.02 

Lithium 

1 

Dysprosium 

i 

Hydrogen 

NR 

NR  -  Not  Reported 

All  elements  not  reported 

<0.003  ug/ml 

II 

B-70 

Approved:          /y   ^  c/ 

i^*-<=^-^ 

^A 

MC  -  Major 

Component 

-  element  greate 

r  than 

10  Mg7ml 

*Not  refj 

orted  upon  request 

**Heterogeneous 


Reply  to 


COMMERCIAL  TESTING   8l   ENGINEERING   CO. 

GENERAL   OFHCES:   278    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    60001      •     AREA    CODE    312    726-0434 
INS1RUMENIAI    ANALYSIS  DIVISION,       14335  WEST   44TH   AVENUE,    GOLDEN,   COLORADO  80401,    PHONE:    303-278-9521 


NR  -  Not  Reported 

All  elements  not  reported 

*Not  reported  upon 


<0.003  pg/ml      n  b-71 
request 


Approved: 


To:      Mr.    Frank  Ha 
The  Oil   Shal 
18200  West  H 
Golden,  CO 

as  . 

e  Corp. 
iway  72 
80401 

■  ^ 

Date:      4 

February  75 

Analyst: 

S.   Sweeney 

P.  O.   No.: 

Sample  No.: 

ARCO  environmental    sample  SG-1 
Aquifer  SG-1    Pkr  set  @  1930' 

CONCENTRATION 

Lower 

in     yg/ml 

IAD  No.: 

97-210-002-06 

ELEMENT 

CONC 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.06 

Thorium 

Gadolinium 

Molybdenum 

0.06 

Titanium 

0.2 

Bismuth 

Europium 

Niobium 

0.01 

Scandium 

0.001 

Lead 

0.01 

Samarium 

Zirconium 

,0.1 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

0.002 

Potassium 

* 

Mercury 

NR 

Praseodymium 

0.004 

Strontium 

5 

Chlorine 

* 

• 

Gold 

Cerium 

Rubidium 

0.03 

Sulfur 

* 

Platinum 

Lanthanum 

0.008 

Bromine 

2 

Phosphorus 

0.2 

Iridium 

Barium 

0.5 

Selenium 

Silicon 

* 

Osmium 

Cesium 

0.2 

Arsenic 

0.2 

Aluminum 

0.2 

Rhenium 

Iodine 

2 

Germanium 

0.01 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

0.01 

Sodium 

* 

Tantalum 

Antimony 

0.01 

Zinc 

0.03 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.05 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.1 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.009    carbon 

NR 

Thulium 

Silver 

Iron 

0.3 

Boron 

>10 

Erbium 

Palladium 

Manganese 

0.07 

Beryllium 

0.001 

• 

Hoi  mi  urn 

Rhodium 

Chromium 

0.004 

Lithium 

>10 

Dysprosium 

Hydrogen 

NR 

Reply  to 

Instrumental  Analysis  Division 
14335  West  44th  Avenue 
Golden.  Colorado  80401 


COMMERCIAL  TESTING   Si   ENGINEERS  WG   CO. 

GENCRAL  OFFICES:   220   NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    0000!     •    AREA    CODE    312    720-0434 

~~7\ 

<H  .   ^ 


Si*Ct    t»08 


Phone:  303-278-9521 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hiway  72 
Golden,  CO  80401 

RE:  IAD  #97-183-002-12 


9  January  75 


Analytical  Report 


T0C* 
mg/liter 


Environmental  Cb-4  (11-17-74) 
Environmental  Cb-2  (11-16-74) 
Environmental   Cb-1    (11-18-74) 

/^7\RC0  SG  #1   above  Base  "A"  grove  (?  970* 
/^fiRCO  et  al   SG  #1   @  1105'    Base  mine  Zone 
ARCO  et  al   SG  #17  #7  Dst.    1017'-1062' 

ARCO  et  al   SG  #8  Btm  of  mining  zone  @  1013' 

Top  of  parachute  cr  0  706 

ARCO  et  al   SG  $8  971 -Top  of  mining  zone   (11-4-74) 

ly^SG  //I    @  613' 

ARCO  SG  US  600'    1600  m  10-26-74 

ARCO  et  al   #17  Dst  Depth  808'    (11-9-74) 

*Test  performed  on  water  make  "Regular". 
Minus  sign  indicates  less  than  reported  value. 


Ph.D. 
Divisional   Manager 


MLJ/hb 


o.^a-. 


II  B-72 


CHICAGO,  IL  .  CKARLfSlOH.  WV  •  ClARKSOURC,  WV  •  CUVUAND,  OH  •  NORfOlK,  VA  •  URRF  HAUTC,  IN  •  HENDERSON,  KY  •  DENVER.  CO  •  BIRMINGHAM,  AL  ♦  VANCOUVER,  II.C.  CAN. 


RECEIVED 

FEB  7     1975 

TOSCO/GOLDEN 


■>r<C33  \^VJM  I  tCI 


COMMERCIAL  TESTING   81   ENGINEERING   CO. 

GENERAL   OFFICES:   228   NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    C0601     •    AREA    CODE   312    720-0434 


/\ 


Reply  to 

Instrumental  Analysis  Division 
14335  West  44th  Avenue 
Golden.  Colorado  80401 


\ 


\ 


3  February  75 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  CO  80401 

Re:  IAD  #97-210-002-06 

Analytical  Report 

l/l)  ARC0  environmental  sample  SG-1  Lower  Aquifer 
v  SG-1  Pkr  set  @  1930' 

,  -  2)  ARC0  environmental  upper  aquifer  -  conductivity 
2500  mu  -  Pkr  set  @  950'  -  12/17/74 
Temp.  25.5°C  Jetting  #2   S6--S7 

i     3)  ARC0  environmental  sample  lower  aquifer  SG-8 
Pkr  set  @  1910'  conductivity  8000  my 
Temp.  29.5°C 

*Test  performed  on  water  marked  "Regular" 
Outside  Laboratory 


T0C* 
mg/ liter 


<1 


Phone:  303-278-9521 


MLJ/hb 


M.  L.  JatobS,  Ph.D. 
Divisional  Manager 


&       -  j    •  - 


II  B-73 

CHICAGO.  II  •  CHARLESTON,  VW  •  CLARKSBURG,  WV  •  CLEVELAND,  OH  •  NORFOLK,  VA  •  TERRE  HAUTE,  IN  •  HENDERSON,  KY  •  DENVER,  CO  ♦  BIRMINGHAM,  AL  •  VANCOUVER,  B.C.  CAN. 


11!       •- 

—i 

en 

>       

O 

rH 

us 

e> 

•. 

o 

o 

t^ 

*fi    2: 

c 

CM 

c 
h 

en 

535 

7655 

Nov. 

t-i 

## 

« 

*o 

CM 

cd 
o    .  > 

b* 

ro 

^-.  **   u 

3 

u   n   CD 

fd 

<y  cv  ~ 

r— » 

o  £  w 
ti   v   u 

.. 

~^  a 

MM     C 

n] 

CKS 

QffiSw 

• 

»-1 

£ 

o 

»— < 

a><=> 

. 

o  co 

EC 

U   o 

U 

COTD 

K 

cd 

< 

c  o 

a 

a  rz 

co 

•Ih  o 

H 

■go 

•E 

•— < 

-<  c 
o  w 

u 

K) 

"*  O 

< 

U 

c 
o 

t-( 
•4-» 
(0 

u 

to   o 


CD 

•— < 
fO 


O 

C 

10 


•c-.    .!_    LU 
^    H   rH 


CM   T~l 

£s  o 

(0    CO 

?    O 

-  2 

Ml  o 
t— « 

CO    fX 
CD   vJ 

CD 

*a 
o 
O 


o 
o 

CNJ 

CO 


CO 

►— « 

CO 

< 
< 

O 

h 

K 

O 

a. 


O 
a 


c 
o 

CO 

u 

CD 


-H 


t£> 
CM 
CM 

(0 
(X 


* 

c 
o 

■H 

to 

M 

a. 


O 

D.      -H 


00. 


o 


* 

o 

•H 

to 

o 

0 

u 

a, 


O     +i 

Q. 


o 


(1) 


o 

1-1 

4-» 

r0 

c 


p    w 
co  |-1 


to 

•H 

£  o 

fa  £; 
c 


•         • 

o  o 


-H   -H 


CO-  rH 

o  o 


to  ^r 

•     • 
o  o 


-H   -H 


co 
O   O 


LO 

CD    CM 


+1    -H 


O   O 


+1 


N   O)    CO 


+1   -H   +1 


O   O   O 


CO    CO 


+1   -H 


o  o 


CO    CO 


+1  +1 


o  o 


+J 


CO 


+1 


CO     LO 

to 

to  co  to 

O 

.        ♦ 

. 

... 

• 

CM    LO 

>CM 

rH     CM    rH 

CM    CO 

LO    LO 


LO 

. 

CM 


CM 


+1    +1 
t>»    CO 

CO 


-H  -H   +1   +|  +1   +1  +i   +1  +|  -H 


CO 


CO     T? 
O    rH     O 

to 


LO  CO  o 

•    t—i  .        • 

*tf«    rH  rH    rH 


CO         to 

.  . 

O'  CM 


<C  rH 


LO 
O 


•a  5 

(D   rs3 
O     <» 


-*     O 


! 

X! 

o 

f— « 

fO 

■M 

c 

0) 

E 
c 
o 


o 

CQ 
CO 


CO 


ra 


Q) 


"5     ° 

c    ° 


CQ 
O 

rH       Q) 

©  o 
<u  a  o 

O    r- 1      O 

^@ 

C   CO    a) 

> 

o 

r>     <     O 


Eh 
CO 

Q 


t^-    rH 

rH     t^ 


i 

XJ 


(D 

Q 

CO 


o 
u 


rH^CO 

rH  O 

r  @ 

o  2 

C  ro 

p  ro 

C  ** 

i-.  o 


CO 

ro 
(D 


r>3 
to 
O 

rH 
I 


CO 
P 


CO 


CO 

to 
I 


ro 


>   a. 

c   o 

W   Eh 


o  **> 

^.  o 

<C     rH 


co  <C 


c 

CO     CD 

°    E 
co    c 

JC    o 

a  ^ 

Q  w 


r>° 

f-*    to 
0)   rH 

£    • 

o  ,+-. 

tsi  •« 

Cn  O 

C  ° 

•^  to 


f— I     i-H      CO 


CD 

o 

u 

5 


\ 

rH 
I 

LO 
LO 

to 


CM    CO 
I        I 


I 


\ 


lo  to  r-. 
I      I      I 


II  B-74 


CO    CD 
I       I 


O    rH 

rH    r-\ 

I         I 


-g   CO  co 
O    N 

o  t:  o 


CM 


b 

to 
en 


•=?         .( 


CD 

> 

CD 
t— « 

CD 
O 

CD 

•H 

c 
o 
o 

LO 

cn 
© 

XI 


ro 

g 

<D 

d 

•H 
*-» 

a 

o 
o 

to 
to 

CD 
O 
O 
u 

Q. 

C 

o 

-r-« 

ra 

t-l 

CD 

C 
•H 

to 

CD 
> 

H 
4-» 
O 

ro 
O 

•a 

ro 
u 

Qi 

x: 


o 


XI 
ro 

H 
M 

ro 
> 


ro 
O 

x> 

(0 
r-J 

r— I 

to 

U 


rj.       f0 


^=^ 


I* 

»     <D 


\     i    o  *a 


CQ 


K£o 


o 

o 

V    CO 


W 

CO 


o 

-a 

(0 

o 


'O 

CM  cd 


o 
t3  O 


0) 
1 — I 

o 
O 


CD 


LO 

*• 

t>- 

CD 

cn 

r-H 

t— < 

IT) 

CD 

c 

^ 

CO 

r>* 

A3 

CD 

U"> 

r^ 

i — . 

r— 1 

fc 

• 

CD 

(0 

O 

4-' 

o 

CD 

• 

> 

2 

x> 
CD 
ti-. 

o 

CD 

•r-l 
CD 
U 

CD 

Ui 

<D 
X! 

B 

t— \ 

-x-t 

CO 

o 

o 

1-r 

CD 

g 

CD* 
■»-» 
t0 

P-. 

CO 

a 

• 

»— i 
OS 

a 

o 

• 

QKKwp,' 


o 

+-• 

o 

a 

O 


<0 


0) 
f — I 
ft) 

CO 


a; 

c 

(0 

^  o 

2  E-i 


CN!    •— | 

C-    ° 

CO  co 

£   o 

Cn    rO 

K   o 


o 
O 

d 

CD 

r— » 
O 

o 


CO 

CD 
O 

o 

CM 
CO 


o 


c 
o 

CO 
CD 

I* 

+1 

p— I 

10 


ca 


co 

►—I 
CO 

< 

O 
& 

o 

a 


o 

p. 


o 
H 


o 

CO 

CD 
»-. 
P-, 

+1 


a 


c 
o 

1-t 

+J 

r0 

<D    c 

£  CO 
f0  CD 
CO    Q 


CO 
•r* 
CO 

r— I 


O 


+1 


CD 
ID 

+1 


+1 


CD 


+1 


OO 

+1 


in 
i—i 

+1 


CM 


■— i 
+1 


CO 
CM 


CO 
+1 


CM 


CD 

B 

(0 
CO 
• — I 

(0 
+-» 

c 

CD 

B 
c 
o 

-r-« 

> 


CD 

r—l 

a 

6 

ca 
co 
_/# 

oo    ro  r-t 
I 


i 

r-t     CA 

a 

6     - 
ra  cm 

w  & 

c 


O 


CO 

CO 

cm  O 

r-4      Cd 

cm  <C 


I 

o 

CO 

V-i 

CD 

U-l 

T-l 

cr 
<C 

i-. 
CD 

O 

►J 


go 

I  co 

c    ** 
o 


o 


> 

c 
w 

O 
S 


cr 
< 

CD 
O 


CO 

c: 

CD 
£ 

c 

o 

5-. 

> 

c 
w 

O 

O 

ex: 


t-< 

CD 

-1-4 

cr 
< 

CD 

a 
a 


r-«      CM 
I  I 

r—l 

cn 


co 

I 


■^ 


O 


b 

CD 

CD 

• 

r— < 

% 

«— • 

0) 

> 

0) 

r— 1 

CD 

O 

c 

CD 

TJ 

•r-l 

<+-! 

c 

o 

u 

S5 

ID 

cn 

•  -  •  ' 

CD 

rC 

+-» 

+-» 

(0 

^*^ 

u 

O 

fc 

CD 

cn 

C 

• 

•r-l 

0 

4-» 

(0 

3 

-o 

o 

u, 

jj 

CD 

•»-» 

CO 

CO 

to 

*—c 

CD 

CO 

O 

o 

■M 

J_, 

(0 

a 

S 

c 

o 

o 

t— 1 

t-» 

r-« 
O 

id 

<+-< 

t-. 

Cn 

o 

CD 

4-» 

+j 

10 
+-> 
»— « 

CO 

CO 

13 

CD 

u 

0 
> 

•  ■fc 

•^ 

CO 

■M 

to 

CD 

O 

(0 

o 

o 

T3 

%-, 

CO 

P. 

u 

CD 

x: 

4-» 

to 

•r-C 

CO 

o 

r—l 

>* 

4-« 

(0 

■H 

5 

r—l 
-r-t 

rQ 

CD 

CM 

CO 

•r-l 
t-l 

CM 

(0 

10 

> 

<*: 

* 

* 

* 

II  B-75 


HAZEN   RESEARCH,  INC. 


i: 


■> 


REPORT  OF  ANALYSIS  I 

Supplement  to  report  dated  February  19 ,   1975 


■4G01    INDIANA   STREET 
GOLDEN,    COLORADO  •  80^01 
TELEPHONE    303/279-4  501 


Mr.  Frank  C.  Haas 
The  Oil  Shale  Corporation 
1 18200  West  Highway  72 
Golden,  Colorado  80.401 


Date:     February  27  ,    1975 


HRI  Project  No. 
HRI  Series  No. 
Samples  Rec'd 


535 
7791 
1/6/75 


Analysis 
No. 


Sample 
Designation 


pCi/1 

r>   226  _        .    .    " 

Ra  +     Precision* 


7791-1         212-83 

-2        ARCO  Environmental  Sample 

Lower  Aquifer  SG-8 
-3  i/  ARCO  Environmental  Sample 
Upper  Aquifer  SG-15 


L 


8.4        •+     3.8 


2.7 


3.0 


±     2.2 


+     1.9 


o  t**c 


By: 


dM 


John  C.  Jarvis 

Manager,  Analytical  Laboratory 


Variability  of  the  radioactive  disintegration  process  (counting  error)  at 
the  95%  confidence  level,   1.9  6fj 

amb 
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RESEARCH   AND   DEVELOPMENT   TOR   THE   CHEMICAL  AND  MINERAL   INDUSTRIES 


ilia    LsiiiLy  v>U  ii  t.uiJL-Lit'ai    feat.  iu..y  v^Lalu  U  VsLtltjfcbW    V.I'^Li.»iSrir»ibi3  B 


Anslyliejl  jnd  ConsicUtcg  Chemists 

2600   WEST    29TH   AVENUE 

DENVER,    COLORADO      &0211 

AMAIYSIS   KSP03T 


TELEPHONE   4S5-3G41 


ATLANTIC  RICHFEILD  COMPANY 
John  Matis 


■* 


w» 


•!7,;-ai  ,(S6rJ/ 


SAMPLE  MARKED:   ^Top  of  Parachute  at  706  feet 
ANALYSIS: 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/6/74 

5012 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FRO.'.t  DATE!  OF 
REPOI--.T  UHLESS  WE  ARE  REQUESTED,  IN  WRITING, 
TO  RETAIN  TKcM  FOR  A  LOi.'GHR  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  If'.VC-D- 
IATFLY  UNLESS  CLIENT  HAS  REQUESTED  SrLCIAL 
HANDLING      (FREEZING,     ETC.)      IN     ADVANCE. 


1 

MILLIGRAMS 

PER  LITER 

MILLI-EQUIVALENTS 

Calcium 

14 

0.699 

'Magnesium 

20 

1.646 

Sodium 

210 

9.135 

Carbonate 

Less 

than  0.1 

— — 

Bicarbonate 

520 

. 

8.523 

• 

Chloride                     ' 

5.5 

_.-- 

Sulfate 

. 

100 

2.082 

Nitrate 

>    0.2 

- 

Phosphate 

Less 

than  0.1 

--- 

Silicon  dioxide 

14 

0.466 

Iron 

Less 

than  0.05 

«.__ 

Fluoride 

9.9 

• 

0.521 

P.    alkalinity,   in  terns 

of 

calcium  carbonate 

— 

MILLIGRAMS  PER  LITER 

MO  al ka 1 i n i ty  ,   in  te rms 

of 

4 

calcium  carbonate 

— 

Aluminum 

Less  than  0.1 

Hardness,   in  terms  of 

Copper 

Less  than  0.1 

calcium  carbonate  |; 

120s' 

Cadmi urn 

Less  than  0.01 

Total   dissolved  solids 

625 

Lead 

Less   than  0.05 

(calculated) 

Manganese 

Less  than  0.05 

Ammonia-nitrogen 

0.5 

Silver 

Less  than  0.05 

Lithium 

Less 

than  0.5 

Zinc 

Less  than  0.5 

Barium 

Less 

than  1 

Hexavalent  chromium 

Less 

than  0.01 

• 

Arseni  c 

Less 

than  0.01 

pH     " 

8.0 

Selenium 

Less 

than  0.01 

Specific  conductance     940  micromhos  per  cc 

• 

Boron 

2.7 

Hydroxide 

Less 

than  0.1 

CMBERS  OF 

. 

THE 

1 NDUSTR 1 AULAB0RATORIES  COMPANY 

AMFR  KA'4 
AMFR  1  CAM 

ASS'N    OF     CFRFAL     CMIMISTS                jjL           |      f  /»              l!               j. 
CHFMICAL    SOCIETY                                        P       O  V  \  ¥  [  CAaV  *  H     '  ^ 
OIL     CHEMISTS'     SOCIFTY                                                                           It*      Of"     1 
OFFICIAL    RACING     CHEMISTS                         /hiri-«A*     *K  f\     Of-       l«*-rK 
GINEERS     OF     AMCKICA                                             WlL,fcJ*\«)     T»P     Of       I 

i 

if  cz.jfyrjuy- 

AMERI CAN 
A  S  S ' N     OF 

BAKt'RY     FN 

'      '               CHEMIST 

INST  1  TUTf. 

OF     FOOD     TECHNOLOGY 

SIGMA     XI 
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111       Uf  LftOT        IC       WAT       7  r\ 


prpwr.mirrn    in  timt  r  OP  IN  PART.  FOR  ADVERTISING  PURPOSES  WITHOUT  OBTAINING  PRIOR  WRITTEN  AUTHORIZATION 


LOS   ANCCLES   P 

THE   OIL   SHALE    CORPORATION  denverh 

GOLDEN  X 

INTER   OFFICE  MEMORANDUM  new  york  -J 

LABORATORY  DATA  LETTER  75-48 
from:   F.  C.  Haas  date:  March  4,   1975 

FILE   NO.: 

to:        File  subject:  Analyses  of  Water 

Samples  from  C-b 
Tract,  Core  Hole  SG-2  0 


Five  water  samples  were  taken  while  coring  SG-2  0. 
Samples  were  analyzed  for  major  constituents  only.    Analyses 
were  done  by  Industrial  Laboratories ,  Denver,  Colorado 
and  TOSCO,  Rocky  Flats.     Results  are  attached. 

FCH/br 

1\A 


Approved  (MTA) 

cc:    R.  G.  Vawter 
B.  L.  Schulman 
H.   M.  Spence 
T.  H.  Cleveland 
A.  W.  Schillinger 
M.  W.  Legatski 
D.  B.  Tait 
J.  R.  Matis 
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THE  EEMTCMl  MDMOES  1&ZWW 


Analjiiul  jnd  ConmUing  Cbtmuii 

2600   V.Tf.T   29TH   AVTNIIF. 

DENVER,    COt.OfM/O      R02I1 

ANALYSIS   tfrORT 


TELOTONE  455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:  1/6/75 

DATE   REPORTED:  1/15/75 


LAB.  NUMBER:       5944 


Page  2 


SAMPLE  MARKED:        Hater 
ANALYSIS: 


# 


SG  17 
12/20 

Calcium 

4.9 

Magnesium 

3.4 

Sodium 

250 

Potassium 
Sffbonate 

Less 

than  1 

Less 

than  0.1 

Bicarbonate 

620 

Chloride 

5.6 

Fluoride 

8.9 

Sul fate 

Less 

than  4 

Boron 

0.9 

SAMPLES  ARC  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQ'jnST^D.  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  IO.iGSR  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IkW.'SO- 
IATFLY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)      IN     ADVANCE. 


Silicon  dioxide 


15 


1/ 

SG  20 

Jetting  TD 

SG  20      IS 

Top  of 

Parachute 
515' 

SG  20 

12/6 

850' 

7:4 

•   7.4 

6.6 

6.2 

&      3.5 

5.2 

680 

190* 

530 

Less 

than  1 

Les 

s  than  1 

Less 

than  1 

Less 

than  0.1 

Less  than  0.1 

Less 

than  0.1 

1,750 

500 

1,380 

9.8 

'4.2 

9.8 

24 

3.6 

19 

Less 

than  4 

• 

56 

14 

1.4 

0.1 

2.5 

11 

15 

15 

l/ 


Figures  are  Milligrams  per  liter 


cc:    Tosco 


m?~"'i  OF: 


/.«•»: «.:can  atvn  of  crr.ru.  chemists 

Ki;...Uf,H    Clii.MlCA1  ••Cl.rfY 
/.'     .fICAN  OIL  (ii.  mm;-  '.-kitty 
..* ;•:•!.   I:.-  C.  I":."  I    '..  :iN>    '."     ••H5TS 

i./.i...'«v  i.v.n.   ..\  c.    .-•...  -mi  a 

If.nlM'VL    Or-    I  C.^O  lfXIlMCI.CwY 
JiO'/A  XI 
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THE  IMDUSTT!!/iL  LABO.^ATOHIlS  CGtfPAttY 


■\r*t~ 


<°JL*  L     J     >r 
CHRIST 


Tuit  i>»ait  i«  I'fir  i.i  ns  »»'rfcr>min  o.  in  ".vhoi  n  on  in  tart.  ror  advbrtuino    ruurosn    without    obtaining    priox    v/rittkn    authorization 


Analytical  uhJ   Contkllittg    Chtmhll 

2600   V.TT.T    29TH   AVENUF 

DENVER,    COL(X<A[*T      002  It 

AMAIYJIS   RrPO«T 


TELEPVONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE  REPORTED: 


1/6/75 
1/17/75 


LAB.   NUMBER:        5244 


Ai/iFLE  MARKED:     Water 


ANALYSIS: 

SG  11 

12/13 

1,622' 

Cal  ci  urn 

0.329 

Magnesium 

0.230 

Sodi  LIS 

12. IPO 

Carbonate 

..-- 

Bicarbonate 

11.539 

Chloride 

...... 

Fl  uori  de 

1.052 

Mi  con  dioxide 

0.500 

SG  17 

12/20 

Calcium 

0.245 

Magnesium 

0.280 

Sodium 

10.875 

Bicarbonate 

10.096 

Chloride 

...... 

Fluoride 

0.999 

Sul  fate 

— - 

Silicon  dioxide 

0.500 

/ 


SG  17 

DST  26 

12/12 

1,650-1,720' 

0.245 

0.560 

25,665 

24.519 
0.564 
1.262 
0.566 


SG  20 
Jetting  TO 

0.369 

0.510 
29.5S0 
28.845 

0.276 

1.262 

0.356 


/ 


SUPPLEMENTAL  REPORT 

SAMPLES  ARE  DISCARDED  IN  IS  DAYS  FROM  OATH  OP 
REPORT  UNLESS  WE  ARE  R  ECjU  ESTt-.D.  IN  WRITING, 
TO  RETAIN  THEM  EO.7  A  LONGER  PcttlOO.  PERISH- 
ABLE  SAMPLES  ARE  USUALLY  DI^CAfiDHfi  IMMED- 
IATELY UNLESS  CLIENT  HAS  RHCUtST.'ID  SPECIAL 
HANDLING      (FREEZING.      ETC.)      IN     ADVANCE. 


SG  17 

^ 

i 

DST  27 

SG  17 

12/18 

DST  28 

1,711- 

1,770' 

1,768' 

0.409 

0.359 

0.272 

0.272 

40.890 

41.750 

2.697 

_-- 

35.556 

40.359 

0.959 

0.810 

1.315 

. . 

1.262 

0.500 

0,466 

SG  20 
Top  of 
Parachute 
515' 

0.369 
0.283 
8.265 
8.177 


1.166 
0.509 


/ 


l^t 


S 


SG  20 

12/6 

850' 

0.329 

0.423 

23.055 

22.585 

0.276 

0.999 

0.291 

0.500 


\r-ym:i  a*-. 


MfniCAN  mvm  or  rrifCAt  ei<r  mists 
A  •    .ri»"'iM  Ct  -/.iC'.l    :     -T  'TV 
/.•     ..u.   .  <Vi   <  ;.     •,:■  •;■  s.KUTY 
/:;-.»  »-.    r-   -i.:-i.  -  ;:.u.-   .' 11    .>r.TS 
li*'    .W    .   <'i:i    ;  fZ   »..r    fl'.    Pit/. 
i;:."iivuT.'  «..    #i  ••.->  -. i.citi«):.o;»Y 

SlU.V.t  *• 


II  B-81 


TK5  INDUSTRIAL  LAftOSATOninS  COMPANY 

„ Li \ — *r-~-,.*  S~  J..-f..-1-.i..^^j.: 


Tin*  »»rrpi>T  id  wt  to  en  pdpropuccd.  in  wmolk  oa  in  rA«T.  row  Anvr mtimno    ruttrosus    without    obtainiwo    ►kior    w»mtih<    Auiitv»i/ATic<*« 


FROM: 


TO: 


THE    OIL    SHALE   CORPORATION 

INTER   OFFICE   MEMORANDUM 


F.  C.  Haas 
File 


DATE: 
FILE   NO.: 
SUBJECT: 


LOS  ANGELES  f 

DENVER  fl 

GOLDEN  ^?i 

NEW  YOF!K  '  ! 


LABORATORY  DATA  LETTER  75-50 

March  4,   19  75 

Analyses  of  Water 
Samples  from  C-b  Tract, 
Core  Hole  SG-21 


Five  water  samples  were  taken  while  coring  SG-21 
Samples  were  analyzed  for  major  constituents  only. 
Analyses  were  done  by  Industrial  Laboratories,  Denver, 
Colorado  and  TOSCO,  Rocky  Flats.     Results  are  attached. 
The  ionic  balance  on  the  sample  from  9  80  feet  is  not  too 
good. 

/%$ 

FCH/br 


<w0<%f 


Approved  (MTA) 

cc:    R.  G.  Vawter 
B.  L.  Schulman 
H.  M.  Spence 
T.  H.  Cleveland 
A.  W.  Schilling er 
M.  W.  Legatski 
D.  B.  Tait 
J.  R.  Matis 
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AkjIj'iCjI  Jtti   Con  initial   Cbtttilll 

2600   V.FST    29TH   AVCNUE 

DCNVLR,    COLCXiATXJ      602 11 

ANALYSIS   REPORT 


TELmiONe   455-36-41 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:         1/6/75 
DATE   REPORTED:       1/15/75 


LAB.   NUMBER: 


5945 


SAMPLE  MARKED:      Water 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WR  ARC  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LCNGcR  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)      I.N     ADVANCE. 


ANALYSIS: 

DST  2   ^ 
SG  21 

950-1009-' 

/ 
SG  21 
12/18 

980' 

r 

SG  21      */ 

DST  #1 
12/19 

1000-1035" 

SG  17 
DST  28 
.    12/15 

1618-1670' 

Calcium 

34 

7.4 

8.2 

5.7 

Magnesium 

33 

3.8 

7.2 

4.3 

Pcrcassiuni 

r 

135 

165 

400 

480 

Les< 

;  th 

an  1 

Less 

than  1    - 

Less 

than  1 

Less  than  1 

Carbonate 

Less 

;  th 

an  0.1 

12 

Less 

than  0.1 

46 

Bicarbonate 

470 

-;« 

530 

• 

500 

1,110 

Chloride 

7.0 

5.6 

1.4 

18 

Fluoride 

4.9 

16 

16 

25 

Sul  fate 

125 

Less 

than  1 

455 

4.0 

Boron 

0.3 

Less 

than  0.1 

0.6 

1.4 

Silicon  dioxide 

19 

18 

13 

21 

Figures  are  mill  1  grams  per  liter 


cc:    Tosco 


M&&523  or 


AM-'-niCAN  #avm  of  rrnr/.i    chemists 
am  .  i;o."  CM.:#urAL  :>.ii.,Y 
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TKE  INDUSTKIAlyAADORATCttlSS  COMPANY 

■J.  jjLJ^cJ.^ 

CKLL/s'iijiT 


Ah*ljli(jl  J«</   CumtlliKg    CbtKtill) 

26O0   V.1ST    ?9TH   AVENUE 

DENVTK,    COLO.'<A'/)      B02 11 

ANMYSIS    PPfOKT 


TELEPHOf<£   45S-364I 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


1/23/75 
1/30/75 

6453 


SAMPLE  tfvARiCL-D:      SG  #21  Oetting  Test  1,035  feet 


ANALYSIS: 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATFi  OF 
REPORT  UNLESS  WE  ARE  R  EO'J  iJiTi;  0,  IN  Y.'KITII'G. 
TO  RETAIN  THEM  roi?  a  LCNGEa  PERIOD  PERISH- 
ABLE SAMPLES  ADC  USUALLY  DirC/.RD;:D  IM.V.L-O- 
IATELY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.      ETC.)      IN     ADVANCE. 


i 

MILLIGRAMS 

1 

PER  LITER 

Calcium 

7.4 

Magnesium 

3.3 

Sodium 

240 

Carbonate 

50 

Bicarbonate 

350 

Chloride 

1 

82 

Sul  fate 

i 

18 

Nitrate 

Less 

than  0.1 

Phosphate 

Less 

than  5.1 

Silicon  dioxide 

12 

Iron 

Less 

than  0.05 

Fluoride 

16 

P.  alkalinity,  in 

terns 

of 

calcium  carbonate 

41 

MO  alkalinity,  in 

terms 

of 

calcium  carbonate 

300 

Hardness,  in  terms 

of 

calcium  carbonate 

32 

Total  dissolved  so 

likfs 

610 

MILLI-EQUIVALENTS 


(calculated) 


0 

369 

0 

,272 

10 

400 

1 

665 

5 

,900 

2.313 
0.375 

0.400 

0.841 


Boron 


0.6 


pH 


8.5 


£Mf-it 


OF: 


AMrfcir«>4   ass'u   or   criir/.i.    cmlmists 

AMfRICAN     CIIMICAL     '.-"UIIT'i 
AMERICAN    OIL     C I !  I  M  1 5.  T  ',  •     S  O  C  1 1  T  V 
ASS'N     OF     OFF  IC  I  A  I      RAi;|'.;'.     CHFMIilS 
BHIRY     IKCINIM..     01      AMi.llCJ 
INSTITUTE     OF     FoOO     YtCI'M'LOGV 
SI  IMA     XI 
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THE.  INDUSTRIAL  LABORATORIES  COMPANY 

T\  i  —^z- 


"^ 


HrffltffsT1 


/ 


«i\  irroiT    ir   not    to   rr    Rf  pi.'OP'.ico.    n   «hole  or    in   pah*,    roP   aovf^ti  s  tnr.   iiMirosr*;   without   obtaining   prior   *,KiTTr.<   authcri  7  ai  io*i 


n-ra  pr^-..r.n^..r:,r>^n^  -  nn^?^A^r^r?fi?T^  p-on"r^ r  pit? 


1LUL 


Analytical  and  Consulting  Chemists 

2600  WEST  29TH  AVENUE 

DENVER,  COLORADO  80211 

ANALYSIS  UPOCT 


TELEPHONE  455-36X1 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado   80202 
Attn:   John  Mat is 


SAMPLE  MARKED:  Water   -   SG   21    12/18    9  80    Feet 

ANALYSIS: 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


1/6/75 
3/17/75 

5945 


Sodium 
Sodium 
Magnesium 


CORRECTED    COPY 

SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED.  IN  WRITING, 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DiSCAROED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING,     ECT.)     IN     ADVANCE. 


230  milligrams  per  liter 
10.00  milli-equivalents 
0.313 


MEMBERS  OF: 

AMERICAN  ASS'N   OF  CEREAL  CHEMISTS 
AMERICAN  CHEMICAL  SOCIETY 
AMERICAN  OIL  CHEMISTS'  C-OCIFTTY 
ASS'N  OF  OFFICIAL  RACING  CHEMISTS 
BAKERY  ENGINEERS  OF  AMERICA 
INSTITUTE  OF  FOOD  TECHf-iOLOGY 
SIGMA  XI 


THE  INDUSTmAbvLA&OEATGRlES  COMPANY 

jf  -Ui  ■  ffrQ-0 

.  CHEMIST 


CJL<L 


THIS    REPORT    IS    MOT   TO    BE    REPRODUCED.    IN    WHOLE    OR    IN    PART.    FOR    ADVERTISING    PURPOSES    WITHOUT    OBTAINING    PRIOR    WRITTFN    AUTHORIZATION 


*. 
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LOS   ANGELES   D 

THE   OIL   SHALE   CORPORATION  ■  denver  n 

GOLDEN   X 

INTER   OFFICE  MEMORANDUM  new  york  D 

LABORATORY  DATA  LETTER  75-39 
from:    F.  C.  Haas  date:  March  3,  1975 

FILE   NO.:  5100-3 

to:         File  subject:  Analyses  of  Water  Samples 

from  C-b  Tract,  Core  Hole  SG-17 

Project  197 


Thirty-one  water  samples  were  taken  in  the  course  of 
drilling  Core  Hole  SG-17.    Four  samples  were  marked  "Environmental" 
and  comprehensive  analysis  was  done  on  these.     Major  constituent 
analyses  were  done  on  the  balance  of  samples.     Major  constituent 
analyses  were  done  by  Industrial  Laboratories,  Denver,  Colorado, 
and  TOSCO,  Rocky  Flats.    TOSCO  analyzed  sixteen  of  the  thirty- 
one  samples  with  results  listed  in  Table  1.     Minor  constituents 
were  done  by  Industrial  Laboratories .    Trace  metals  and  total 
organic  carbon  was  done  by  Commercial  Testing  &  Engineering, 
Golden,  Colorado.    Radioactivity  was  done  by  Hazen  Research, 
Inc.  ,  Golden,  Colorado.    Results  of  the  analyses  are  attached. 

There  are  no  major  discrepancies  in  the  analyses  except  for 
the  sample  from  DST#34,  2120-2170'.    The  sample  is  highly  saline 
and  this  may  account  for  some  of  the  differences.    The  big  discrepancy 
is  in  the  boron  analysis.    Industrial  Laboratories  reports  156  mg/l 
(as  BOJ;  CT&E  reports  2,800  mg/l  (as  BOJ;  and  TOSCO  obtained 
1,188  and  1,070  mg/l  (as  BO?)  by  two  different  methods,  colori- 
metric  and  atomic  absorption.     CT&E  used  flame  emission;  high 
sodium  can  interfere  using  this  technique.    Industrial  Laboratories 
used  a  colorimetric  procedure  different  from  TOSCO's. 

In  addition  to    Na?CO«,     NaHCO~  and  NaCl,  the  sample 
from  DST  #34  is  high  in  nitrate  (1,260  mg/l),  ammonia-nitrogen 
(137  mg/l),  borate  (1,100  mg/l),  barium  (5  mg/l)  lithium  (60  mg/l), 
fluoride  (50  mg/l),  bromine  (1  mg/l)  and  iodine  (0.8  mg/l).    The 
sample  is  high  in  total  organic  carbon  (117  mg/l)  and  dissolved 
organic  carbon  (112  mg/l).    An  extraction  for  organic  groups  is 
being  made  and  will  be  reported  at  a  later  date.    The  sample  was 
low  in  radioactivity. 
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Memo  from  FCH  to  File 
March  3,  1975 
Page  2 


In  all  of  the  other  samples,  total  organic  carbon  was  less 
than  10  mg/l.  Three  of  the  samples  had  gross  alpha  greater  than 
4p  Ci/l;  Ra226  was  determined,  but  was  found  to  be  less  than 


Approved    (MTA) 

cc:    R.  G.  Vawter 
B.  L.  Schulman 
H.  M.  Spence 
T.  H.  Cleveland 
A.  W.  Schillinger 
M.  W.  Legatski 
D.  BJ.  Tait 
^J.  R.'  Matis 
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TABLE  2 

ANALYSES 

OF  DST 

#34, 

2120-2170' 

Component 

Industrial 

TOSCO 

CT&E 

Na,  mg/l 

14,000 

15,140 

N.A. 

K,  mg/l 

N.A, 

103 

N.A. 

Ca,  mg/l 

<1 

11 

N.A. 

Mg,  mg/l 

14 

5 

N.A. 

S04,  mg/l 

<4 

18 

N.A. 

COs,  mg/l 

2,930 

1,395 

N.A. 

HC00,  mg/l 

17,300 

22,295 

N.A. 

CI,  mg/l 

7,740 

7,670 

N.A. 

F,  mg/l 

40 

48 

28 

Li,  mg/l 
B02,  mg/l 
Ba,  mg/l: 

100 
156 

4. 

5 

58 
1,188* 
1,070** 

N.A. 

61 

2,800 

5 

I 

£  Cations,  meq/l 

624. 

1 

670.1 

EAnions ,  meq/l 

"619. 

3 

658.9 

%  Difference 

0. 

4 

0.8 

Si02,  mg/l 

22 

24 

PH 

8. 

3 

8.6 

• 

Calculated  TDS,  mg/l 

33,484 

36,585 

Conductivity , 

micromhos/cm 

38,000 

39,000 

*Colorimetric 
**Atomic  Absorption 
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Analilti.xl  ,i'ij  CotnnlliKf,    Cbrmili 

?G00    V-Tr.T    ?9'PI    AVfN'JF 

DCNVI.fl,    COLOftAJV)      GO?.  II 

ANALYSIS.  f.PPCWT 


TT.LrFIOW.   4S5-364I 


ATLANTIC  RICHF-JELD  COMPANY 


SAMPLE  MASKED:        Water  from  Tosco     SG-17 
ANALYSIS: 


Calcium 

Magnesium 

Sodium 


mi  11 i  grams 
per  liter 

9.0 

4.3 

420 


1,200-1,224' 


Potassium  Less  than  1 
Carbonate  60 
Bicarbonate      945 

Chloride  Less  than  4 
Fluoride         10 

Sulfate  Less  than  4 
Boron  0.4 

Silicon  dioxide    12 

TDS  (Caic.)  979 


ECatioms  =  19.07 

SAnions     =  18.42 

%  Diff.     =    1.7 


DATE  RECEIVED:        12/13/74 
DATE  REPORTED:       12/26/74 


LAB.  NUMBER: 


5440 
Page  2 


SAMPLES  A&F.  DISCARDED  \U  15  PA.YS  t-T;0'.',  DATE  0!' 
Rtiro;.-!  UK'LPSS  WL  ARE  REOUFSTPD.  CI  WRITING. 
TO  RETAIN  THEM  IO':  A  LONGER  P«R»00.  Pt-^ISH- 
ABLH  SAMPLES  AKi  USUALLY  9!SCAP"j.£0  t/.VAED- 
IATI.LY  UM.LSS  CLir.'x'T  HAS  REQUESTED  SPECIAL 
HANDLING     (f-RECZING.     LTC.)     IN     ADVANCE. 


mi  11  i  - 

milligrams 

equivalents 

per  liter 

0.449 

22 

0.354 

3.6 

18.270 

370 

-•»_ 

Less  than  1 

1.998 

36 

15.493 

805 

— 

Less  than  4 

0.526 

10 

— 

105 

— 

1.0 

0.400 

11 

1,224-1,250 


TDS  (Calc.)  952 


mi  11  i  - 

equivalents 

1.098 

0.296 

16.095 

1.199 
13.202 

0.526 
2.184 

0.366 

SCations  =  17.49 

^Anions     =  11.11 

%  Diff.    =     1.1 


•k_.'.'  „.  •.  *    \j-% •; 

AVVPICAU    n.TVK    or    CGPI-AL    CliuMISTS 
A'.    UKf-U   CU-tAiCM.   :'vl     I'.' 
AAi'  i.t'.AM   (..,!.   CHCMLii'   loCI'.-.TY 
A'..".l   f •:-■    prMCIAt.    C.   '.  Ir..-    Ci:  "J.MSTS 
BAM  .-'.*    '.!    *.r.    ■'€.».    i> -'    /!..",.  ;-'!C« 
INMI.ir.U    C«f     ICFUO    VX.HIIt.'i.OoY 
SK'.VA  5H 


II  B-92 


Ci-Slr.VUST 


^ * *'^  '  '  t.-y  i'  vht  t.>  ri-i   i  ''I'i'nn;::  !p,  hi  ivfinir.  a*,   in  ^* rtT,  nv>  A'JVCPYi'isa    ki'-m  05  p.;    wimchii     O^tainiim;    ppin*    wfHiv.;n    jmc- ->i:/«i;<  •• 


TEE  KJBSSFGIflL  LftESK2fll©2BES  BOOT 


Ansljlicjl  jxd  Consulting   Cbimtsis 

2600   WEST   29TX   AYTf*JE 

DENVER,    CCLCttAOO      £K)2 1  1 

ANALYSIS    ECPCWT 


TELEPHONE  455-364? 


ATLANTIC  RICHFEILD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5010 


MARKED:  SG  17  DST  808  feet  11/9/74 


ANALY5IS: 


Calcium 
.  Magnesium 
Sodium 
Carbonate 
Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,   in  terms 

calcium  carbonate 
MO  alkalinity,   in  terms 
,  .#     calcium  carbonate 
Hardness,  in  terms  of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 

Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 

.'.EMBERS  OF: 

AUnUCAN     ASS'N    OF    CTRC*L     CHCMISTS 
AMr&ICAW     fHIMI'AL     SOCIETY 
•  MIMIC*     OIL     '.ri'.ll',H'      SPCIfTY 
ASS";    0'     Oil  KIM.     RACING    n<l  MISTS 
BAMNV     ('.CIMtw;,     OF      AWIKICA 

IfiSt I TUTC   oi    rooo   technology 

SI  CM A     XI 


MILLIGRAMS 
PER  LITER 

4.9 
0.7 

180 
Less  than  0.1 
430 


Less 
Less 

Less 


than  1 
than  4 

1.9' 
than  0.1 
16 

0.63 
10 


of 


of 


SAMPLES  ARE  DISCARDED  IN  15  DAY5  FROM  DATP  OF 
REPORT  UNLESS  WE  Ak!i  P.EGUESTZD,  IN  WRITING. 
TO  RETAIN  TMEJV-  FOS  A  ICNOER  PC-RIOD.  ITiRISM- 
AOLE  SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     E1C.)     IN     ADVANCE. 


MILLI-EQUIVALENTS 

0.245 

0.058 
7.830 

7.048 


•  — -— 

Aluminum 
Copper 

m\ 

'"  •  18 

Cadmi urn 

420 

Lead 
Manganese 

0.5 

Silver 

Less 

than  0.5 

Zinc 

Less 

than  1.0 

Less 

than  0.01 

pH 

Less 

than  0.01 

Specific 

Less 

than  0.01 
2.3 

Less 

than  0.1 

0.532 

0.529 

MILLIGRAMS  PER  LITER 

0.15 
Less"  than  'Oil 
less  than  0.01 

0.22 
Less  than  0.05 

Less  than  0.05 
1.4 


7.9 


II  B-93 


Specific  conductance    680  micrcmphos  per  c 


THE  INDUSTRIAL  LABORATORIES  CC^ANY  ' 

rT^^  CHEMIST 


he  ossstqsai  LnraaflTOEsiEs  e-ow 


2600   Vi^ST    29T><   AVTrsUE 

DENVER.    COLORADO      00211 

ANAIYSI*   RC?CW?T 


TULErH0N£   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


JAMPLE  MARKED:      SG  #17  11/10  Top  of  Parachute  859  feet 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5013 


.'£M8t.RS  OF: 


ANALYSIS: 


j 

MILLIGRAMS 

' 

PER  LITER 

Calcium 

4.5 

Magnesium 

2.1 

Sodium 

180 

Carbonate 

Less 

th 

an  0.1 

Bicarbonate 

440 

Chi  ori  de 

6.9 

Sulfate 

Less 

th 

an  4.0 

Nitrate 

0.4 

Phosphate 

Less 

th 

an  0.1 

Silicon  dioxide 

17 

Iron 

1.4 

Fluoride 

10 

P.   alkalini 

ty, 

in 

terns  of 

calcium  ca 

rbon 

ate 

i 

— 

MO  alkalini 

ty, 

in 

terms  of 

calcium  ca 

rbcn 

ate 

► 

— 

AMCRICAM  ASS'H  OF  CTRCAL  CHEMISTS 
AMTRICAN  CMfMlCAl   SOCILTY 
KMtRICAN  OIL  CHf  WILTS'  SOCIETY 

ass's   of   orriCML    racing    cut  mists 

HMHY  rSOlNt't If.i  OF  AM(,<|CA 
IhSTITUTC  OF  root)  TtCHNOLOGY 


II  B-94 


SAAAPLCS  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  Y/E  ARC  REQUESTl'D,  IH  WRITIMG. 
TO  RETAIN  THIiM  FOR  A  LONGER  Ff.RIOO.  PERISH- 
AOLE  SAMPLES  ARE  USUALLY  DISCA'IDLD  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)     IN     ADVANCE. 


MILLI-EQUIVALENTS 

0.225 
0.173 

7.830 

7.212 


calcium  carbonate 

— 

Aluminum 

Hardness,   in  terms  of 

Copper 

calcium  carbonate 

Cadmi  um 

Total   dissolved  sol  ids 

440 

Lead 

.     (calculated) 

Manganese 

Ammonia-nitrogen 

0.5 

Silver 

Lithium 

Less 

than  0.5 

Zinc 

Barium 

Less 

than  1.0 

Hexavalent  chromium 

Less 

than  0.01 

Arsenic 

Less 

than  0.01 

pH 
Specific 

Selenium 

Less 

than  0.01 

Boron 

2,7 

Hydroxide 

Less 

than  0.1 

0.560 

0.526 

MILLIGRAMS  PER  LITER 

0.15 
Less  than  0.1 
Less  than  0.01  ■ 
Less  than  0.05 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 


8.2 

Specific  conductance       730  micromhos  per  cc 


THE  INDUSTRIAL  LABORATORIES  COMPANY 
v  a-iLMisr 


*\\    «<CEOPT  IS  NOT  TO  DC  RCPROOUCfD.  IN  HIOLf  OR  IN  FART,  FOR  AfiVCRTISING  PURPOSES  WITHOUT  O0TAINING  PRIOR  *RITTC.J  AUTHOR t Z A T I d 


TE3E  iHOTBSA'IL  LAD@2fl¥©Q2ES  mt^lM 


An*ljti(j!  jnd   Coni*llt*£    Chtmilti 

2600    VrEST    29TH   AVTNUF 

OENVLR,    CXX.OHKX)      60211 

ANAIYSU   CtfOST 


TELEPHONE    455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5008 


AMPLE  MARKED:      SG  17  DST  #3  822-869  feet  11/74 


ANALYSIS: 


Calcium 
.  Magnesium 
Sodium 
Carbonate 
Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


or 


Iron 

Fluoride 

P.   alkalinity,  in  terms 

calcium  carbonate 
MO  alkalinity,   in  terms 

calcium  carbonate 
Hardness,  in  terns  of 
.  calcium  carbonate 
Total   dissolved  solids 
(calculated) 

Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


MILLIGRAMS 

PER  LITER 

5.3 

1.9 

200 

Less 

than  0.1 

490 

6.9 

Less 

than  4 

Less 

than  0.1 

0.2 

14 

• 

1.5 

11 

of 

of 


SAMPLES  ARE  DISCARDED  IN  1?  DAYS  FROM  DATP  OF 
NEPORT  UNLESS  WE  ARS  RECJUESTZD,  IN  WRITING., 
70  RETAIN  THEM  fOTX  A  LONGER  PiiRlOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IVJAtD- 
IATELY  UNLESS  CLIENT  HAS  REQUESTCO  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLI-EQUIVALENTS 

0.264 
0.156 
8.700 

8.031 


~~*" 

Aluminum 
Copper 

*   -  . 

•  -21  • 

Cadmium 

500 

Lead 
Manganese 

0.7 

Silver 

Less 

than  0.5 

Zinc 

Less 

than  1.0 

Less 

than  0.01 

Less 

than  0.01 

pH        7.9 
Specific  conductance 

Less 

than  0.01 
2.3 

• 

Less 

than  0.1 

0.466 

0.579 

MILLIGRAMS  PER  LITER 

0.25     .   . 
Less  than  0.1 
Less  than  0.01  - 

0.18 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 

800  micromhos  per  cc 


AMtr.ir.AW  ASS«N  OF  tfPCAL  CHCMISTS 

A'Jf  i,  |r  a  -i  rHTMI-AL  SOCIETY 
AMERICAN  OIL  CKl'MlOT'J'  fOCIETY 
ASS'S  0>  OiriClAL  nACIN'.  CM!  MISTS 
UAKI  MY  II.MM'llii  Of   AMI  MICA 
IS'jlUHIl  CI   rOOD  UCHNOLOGY. 
SIGMA  XI 


II  B-95 


THE  INDUSTRIAL)  LABOaAIQRIES^CQVPANY  !1 

)y   (  r  ,/y  Vr  fO- 


CHLMIST 


VM'A 

«<IU 

■IIIIC, 

'«l«r  | 
•Sill,,, 
l(»H| 


Ansljlitul  jnJ   Cons*h/*£    (Jumsli 

2600    VitST    ?9TH    AVTfAlE 

OENVER.    COLORADO      W2 11 

AHAIYJIS   RIPOST 


TELCPVONS    455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/2/74 

5016 


UrtPLE  MARKED:        SG  #17  -  #6DST  970-1017  feet 

ANALYSIS: 

MILLIGRAMS 
PER  LITER 

• 

3.3 
2.6 

250 
Less  than  0.1 

620 

4.1 
Less  than  4 
Less  than  0.1 
Less  than  0.1 
14 


Calcium 

Magnesium 
•Sodi  urn 
Carbonate 
Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


Iron 

Fluoride 

P.   alkalinity,  in  terns  of 

calcium  carbonate 
MO  alkalinity,   in  terms  of 

calcium  carbonate 
Hardness,   in  terms  of 

.calcium  carbonate 
Total   dissolved  solids 
(calculated) 


0.54 
12 


19 
600 


Ammonia-nitrogen 

Lithium 

Ban  urn 

Hexavalent  chromium 

Arsenic 

Selenium 
Boron 

t  Hydroxide 


0.7 
Less  than  0.5 
Less  than  1 
Less  than  0.01 
Less  than  0.01 

Less  than  0.01 
2.0 
Less  than  0.1 


>ERS 


«SK»'<  ASS'N  OF  CFREAL  CHEMISTS 

•sr uic an    cmnicAL    society 

•I  £  R  I  C  A  N     Oil.     CM  r  M  I  S  T  5  •      SOCIETY 
iS"»    01      OMICIAL     KACINC.     CHEMISTS 
i*fHY    fKCI'UtlJj     or     AMERICA 
•  STITt'Tt     or     1000    TtCHN'JLOGY 
ICMA    XI 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FP.OM  DATP  OP 
REPORT  UNLESS  WE  ARE:  REQUEST  ID.  IN  WPITIK'G. 
TO  RETAIN  THEM  EOS  A  LONGER  PERIOD.  PERIJH- 
AtiLE  SAMPLES  ARE  USUALLY  DISCAS02D  IMMED- 
IATELY UNLESS  CLIENT  HAS  RECUl'SI  C  O  SPECIAL 
HANDLING      (FREEZING.     ETC.}     IN     ADVANCE. 


MILLI-EQUIVALENTS 

0.165 
0.214     . 
10.875 

*     10.162 
0.433  . 

0.631 


Aluminum 
Copper 
Cadmi  urn 
Lead 
Manganese 

Silver 
Zinc 


MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than  0.1 
Less  than  0.01 

..."  .   0-08 
Less  than  0.05 

Less  than  0.05 
0.7 


pH     8.1 
Specific  conductance 


950  micromhos  per  cc 


II  B-96 


THE  I NDUSTR  LAULAB0RAT0R I ES  COMPANY 
cum  is  r 


iJZjUL. 


icrcf t 


IS  NOT  TO  PC  RCPRQPUCEO.  IN  WHOLE  on  IN  PART,  r  Q  n     k  tlVCJJJ_S±U(^J^liiSLSi^£^^X±UiSiilJ^LSiJ^J^ 


YC3IE  EkJ^uSTuiiAL  LfiLJ^ulioubUS  SSS^PV 


Analyttcjl  jnd   ConiHllieg    Cbtvttltl 

2600   WST    ?9TH   AVTMJE 

DENVER.    COLORADO      60211 

ANALYSIS    RtPOflT 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5009 


iMPLE  MARKED:         SG  17  #7  DST  1015-1062  feet 
ANALYSIS: 


10ERS  Of; 


MILLIGRAMS 

PER  LITER 

Cal  ci  urn 

3.7 

Magnesium 

2.1 

Sodium 

220 

Carbonate 

Less  than 

0.1 

Bicarbonate 

580 

Chloride 

4.1 

Sulfate 

Less 

than  4.0 

Nitrate 

1.9 

Phosphate 

Less 

than  0.1 

Silicon  dioxide 

13 

Iron 

Fluoride 

P.   alkalinity,   in  terns  of 

calcium  carbonate 
MO  alkalinity,   in  terms  of 

calcium  carbonate 
Hardness,   in  terms  of 
,:  calcium  carbonate 
Total   dissolved  solids 

(calculated) 


12 


0.38 


18 
540 


Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium' 

Boron 

Hydroxide 


iwr&K A'i  assmi   or 

mrmcAN  chcmicai. 

UU  III  CAN  Oil.     CllfMI 

»ss'n   of  or f  i r  i  a i 


critLAL     CHEMISTS 

«.oc  i  r  ty 

31 S*     SOCIFTY 
FACING      C H  t  H I  5  T  S 


0.9 
Less  than  0.5 
Less  than  1.0 
Less  than  0.01 
Less  than  0.01 

Less  than  0.01 
1.2 
Less  than  0. 1 


II  B-97 


JAM  t'Y   I'.CItllU-i   01   AMI  It  I  CA 

IhSTITUTr  or  rooo  technology 

ilCMA     XI 


SAMPLE'S  APR  DISCARDED  IN  15  DAYS  FROM  DAT2  OF 
REPORT  UNLESS  WE  ARC  HEOUESTCD,  IH  V/PITIHO. 
TO  RETAIN  THEM  FOR  A  LONGER  PtZRIOO.  PCCI5H- 
ABLE  SAMPLES  ARE  USU/LLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  RCGUES TtD  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLI-EQUIVALENTS 

0.185 
0.173 
9.570 

9.506 


Aluminum 
.Copper 
Cadmium 
Lead 
Manganese 

Silver 
Zinc 


0.433 

0.635 

MILLIGRAMS  PER  LITER 

Less  than  0.1,  : 

Less  than  0.1    . 
Less  than  0.01 
0.76 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 


.<'• 


pH  .       8.1  . 

Specific  conductance       910  micromhos  per  cc 


INDUSTJMAL  LAG1IRAT0RIES  COMPANY   ft 

r  *.      -~ki  Jin,, 

lM||>r 

'jHlit 

QlLMIST  «*«i 


>UOIJ\mU     LliWi'.MluniLu     vjl 


'/; 


H>tf, 


TESE IMSTTGEAL  LGDQIMOiES  e-MPAHV 


AnsljtitM  Jid   Conimliit £    Cbttauli 

2600    W£ST   29TH    AVENUE 

DENVER,    COLORADO      60211 

ANALYSIS   HPOST 


TKLEPIOC    455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


12/6/74 
#20/74 

5249 


SAMPLE  MARKED:     SG  #17  -  DST  #8  1,066  feet-1,116.7  feet 
ANALYSIS: 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATP  OF 
REPORT  UNLESS  WE  ARC  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMAVCO- 
IA.TELY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE 


i 
i 

MILLIGRAMS 
PER  LITER 

Calcium 

4.9 

Magnesium 
Sodium 
Carbonate 
Bicarbonate 

5.3 
315 
72 

615 

Chloride 

Sulfate                       j 

Nitrate 

Phosphate 

Silicon  dioxide 

28 
Less  than  4. 
0.1 
0.1 
13 

Iron 
Fluoride 

0.38 
16 

A'":  &•*,'•' *f  y* 


P.   alkalinity,  in  terms  of 

calcium  carbonate 
MO  alkalinity,   in  terms  of 

calcium  carbonate 
■Ka  rdne  ss  •,•  in  .-terms-  -o  &&***•• 

calcium  carbonate 
Total   dissolved  solids 


—        Hydroxide 

26  Cadmium 

750  Lead 


(calculated) 

Mangane 

Ammonia-ni 

trogen 

0.2 

Silver 

Lithium 

Less 

than  0.5 

Zinc 

Bari  urn 

Less 

than  1.0 

Mercury 

Hexavalent 

chromium 

Less 

than  0.01 

Arsenic 

Less 

than  0.01 

Selenium 

Less 

then  0.01 

PH 

Specif i 

Boron 

1.4 

920  m 

Aluminum 

Less 

than  0.1 

MILLI-EQUIVALENTS 

0.244 

0.272 
13.703 

2.398 
10.086 

0.790 


0.433 


0.842 

MILLIGRAMS  PER  LITER 

Less  than  0.1 

Less  than  0.1 

Less  than  0.1 

Less  than  0.05 

Less  than  0.05 


Less  than  0.05 
Less  than  0.5 
Less  than  0.01 


EMM 


'OF; 


8.3 

iductance 
ihos  per  cc 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


AMERICAN  ASS'N  OF  CEREAL  CHfHlXTS 
AMrRICAN  CHfMICAL  SOCIETY 
AMLKICAN  Oil  CIKMISTS'  50CIE.TY 

*';s'».   or   orriciAL   racing   chemists 

BAK.IPY     t  S  G  I  N  f  F  f  ■  ?     OF     AMLMCA 
INSTITUTE     Of     M)Ol)     TfcCPNOLOGY 
SIGPa    XI 


II  B-98 


QllM 


u%  <(C?p?t    is  roi    ro  or   *FPftOOUCff>,    in  mnotr  on    in  part,    ron  ArvfpTisiNo  purposes   without   obtaining  prior  writte.j  authorization 


U  LJLi   Li...  •■■  ;i"]f  ilLii'i.-illi   [,'-i.*iL'..-i.l':.!  liL,».iii:  -  0   boaii/Iuiu!  U 


rfn.ilylicjl  j'tJ  Co'iit  Ili'if,   Cl'trr.iiii 

?coo  vsroT  ?«n><  Avi'wur 

DFNVI.K,    COi  O.JAf>0      H021  1 
ANALYSIS  CrPCWT 


TtLlf'K)N^   4S'j-3641 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central,  Suite  555 
1515  Arapahoe  Street 
Denver,   Colorado     80202 

Attn:     John  Matis 
caa'ph"  mm?kpd-      Water  from  Tosco  SG-17 


ANALYSIS: 


1,180' 


milligrams 
per;  liter 


Calcium 
Magnesium 
Sodium 
Potassium 
I  Carbon ate 
Bicarbonate  510 

Chloride        Less  than  4 


8.2 
8.2 
245 
Less  than  1  . 
66J 


Fluoride 
Sul fate 
Boron 


10 
Less  than  4 
Less  than  0. 1 


mi  11 i  - 

equivalents 


0.409 

0.675 

10.658 

2.198 

8.364 

0.526 


DATi-:  r^cmvnD:     12/13/7-1 

DATE  REPORTED:      12/26/74 


LAB.   NUMBER: 


5440 


SAMPLES  Af!E  DISCARDTD  IN  15  DAYS  FROM  DX-TfT  OP 
H!£PO.?T  UNLESS  V.«i  AflL;  RF-QtlMSTrD.  IK  V.T:  IVI'.'C. 
TO  HETAIN  in :'/.'.  I  OH  A  LCNGEK  I'.-.P.I-'HX  Hr.'.lSH- 
ABLE  SAMPLES  AfiE  USUALLY  DUXA'VJL-O  l/.*.V,i".l> 
IAKELY  UNLESS  CLir.MT  HAS  Kr.&UESTCO  Sr'LClAL 
HANDLING     (fRCEZING.     LIC.)     IN     ADVANCE. 

1,164-1,212' 
mi  Hi  grains  milli- 


per  li 


ter 


.7 


Silicon  dioxide 


14 


0.466 


5.8 

410 

Less 

than  1 

78 

960 

Less 

than  4 

10 

Less 

than  4 

0.3 

12 

equivalents 

0.289 

0.477 

17.835 


2.569 
15.744 

0.526 


0.400 


TDS  (Calc.) 


601 


£  Cations 

= 

11 

,74 

£  Anions 

= 

11 

.09 

%  Diff . 

= 

2 

.8 

TDS  (Calc.)  992 


SCations  =  18.60 

£  Anions     =  18.84 

%  Diff.   =     0.6 


wxm^  Oh 
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"M  '   rv  i  •••.t'.''     •;;  <      /  ".   nca 
i;-.'.>o;it>    c:"  i-vco  tlciinolgvY 
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THE  IND'JSTTOAt  LAfcOSATOSlES  COKl'/.MV        I 
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CHEMIST 


lira  rr»-o«Y»  JS'iWTO  ls  rrp-.Murjio.  iw  wno-i  Oil  in  r/PT.  roi:"/.nvi?PTi3ii.o    rwnrosrs    without    oitaiihi/G    ppicr    ^•^'»    aui »•-■«. n«'^ 
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Atulilic.il  jntl    C  '"U/-7//K/;    Clcrutli 
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ill,  fc.Ll  .  ..,,;,  Lt,...:. ..;•.)  v^!,l.;:.;/.li,!i 


2C00    WEST    ?«TH    AVIN'I.IF 

DLNVIR,    COLORADO      t-0/11 

ANAIYSI*   KilPOSY 


TELEPlOfCZ   4 5^-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATS  RECEIVED:  12/13/74 

DATE  KEPO.TTED:         12/26/74 


LAB.  NUM&EK: 


5440 
page  3 


SAMPLE  MARKED:      Water  from  Tosco  SG-17 

ANALYSIS: 

1,250' 
mi  Hi  grams  milli- 

per  liter  equivalents 


SAMPLES   ARC    DISCARDED   IN   15  DAYS   FROM   r:A"l !!   OF 

r<nror?T   unless  wn  arf.:  reouhsted.  in  v/iIiiing. 
TO    RETAIN   TH.'-M   cor   a   lc.;gi.»!    period.    ;  rr:isH- 

AtfLC     SAV.PLl'S     ARL     USUALLY     DISCARDED     IV.V!:0- 

iat>:ly    unless    client    has    requested    special 

HANDLING     (F  Kt:CZil.'G.     ETC.)     IN     ADVANCE. 


1,327-1,374'  2,608' 

milligrams  mi  11 i -        milligrams       mi  11 i - 

per  liter        equivalents  per  1  iter      equivalents 


Cal  ci  urn 
Magnesium 

Sodium 

P^^>sium 


Carbonate 

Bicarbonate 

Chloride 

Flouride 

Sul  fate 

Boron 

Silicon  dioxide 
TDS  (Calc.) 

ECations 
EAnions 
%  Diff . 


9.0 

2.8 

340 

Less  than  1 

72 

710 

Less  than  4 

10 

Less  than  4 

"     0.2 


13 
'795 


0.499 

0.230 

14.790 

2.398 
11.644 

0.526 


0.433 


15.52 

14.57 

3.2 


8.2 
3.3 
300 
Less  than  1 
36 
740 
Less  than  4 

10 
Less  than  4 
0.1 
13 
733 


0.409  7.4 

'"'0.272  3.8 

13.050  740 

—  Less  than  1 
1.199  96 
12.136  1,730 

-- '-  Less  than  4 

0.526  10 

—  Less  than  4 

—  Less  than  0.1 
0.433  15 

1,720 

13.73 

13.86 

.0.5 


0.359 

0.313 

•32.190 

3.197 
28.372 

0.526 


0.500 


32.87 

32.10 

1.2 


jv;.? •;■;::•?  oft 


A.'    Mi/.v   A'T'tJ    or    (ir»AL    CHEMISTS 
A-/  ;.(i;.«fi  <.!.    ;>ir. m.  ;.-;ci.ty 
A.'-.r  ;:/.n  dii   '.'.-; -.I',  i.v  vjc.i'vr.' 
a;;;  of  G-.'r-ici'-'.  ;(a*imo  f.i!.-'."isVS 
f.^.i'i'f.Y   I. 'n-ir: :.'."»•     c«   a.'.-W-.tica 

I."  •  il.'-'i'l      Or'    i  {,:.,>     ri'.CM'XUOOV 
SfOMA  XI 


»  B"100  KM  ,  JL*  wuU  U:cJ>i--< 


cu;i)Vv5';T 


-""•  I  •  ■•■•■  J  "■  ••■■■■  •  u 


^'r'""'  >'"••  tv    :;i  "  tic 


':'.   im   t-/ 1  r.   f  : 


/.uv:  ;■'.  i:;'i'o     f"ji"-i)'.<  *,    wiTittLii     nuTAimrc     pmon     atmt.-h     amyim  fit*  in 


I  *       i  •»    I  .        «     •  •  •  i'i  *   ■  i '     ■  '       i   •     I    ■'"',"  i  \  h  I ; '       : ' '  ■     •    [  \'  y :    <    ■  \  f 


Aualjlitjl  jhA   Con  I  till  m  i   Cl'fUiftl 

2G00   V.f.ST   29TH   AVENUK 

DLNVtR,    COLOJJAfJO      BOZtl 

ANALYSIS   (UfORT 


TELCPHON!!    455-3G41 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECESVCD: 
DATE   REPORTED: 

LAB.  NUMBER; 


l/G/75 
1/10/75 

5943 
Pace  2 


lAMPLE  fAABKED:      Water 
ANALYSIS: 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  PATE  OF 
REPORT  UNLESS  WE  Af.H  RCQUESTTD,  IN  IVRTilNG. 
TO  RETAIN  THEM  t-0:7  A  LONGER  PC.IOD.  I'l.l'h- 
AHLE  SAMPLES  ARE  USU'-LI.V  D I S  C  ;>  2  0 .  D  ir.7t.D- 
IATKLY  UNLF.'S  CLIENT  H-\S  P.CCUCST  _  ::>  SPECIAL 
HANDLING      (FI-.  E  EZI.'.'G.      ETC.)      IN     ADVANCE. 


- 

SG  17 
DST  18 

1,374' 

SG  17  12/12 
DST  28 
1,514-1,572' 

SG  17 

DST  21  12/10 

1,473-1,522' 

SG  17  12/14 
DST  24 
1,551-1,622' 

Calcium 

5.7 

4.1 

4.1 

4.9 

Magnesium 

4.5 

4.9 

*■       3.7 

8.0 

Sodi  urn 

260 

300 

250 

325 

1  l^^k  >  c;  r  •)      -n 

Less 

than  1 

Less  than  1 

Less  than  1 

Less. than  1 

Carbonate 

Less 

than  0.1 

Less  than  0.1 

Less  than  0.1 

Less  than  0.1 

Bicarbonate 

670 

740 

630 

830 

Chloride 

.      6.9 

13 

7.0 

14 

Fluoride 

19 

20 

20 

20 

Sulfate 

leuz 

than  4 

Less  than  4 

Less  than  4 

Less  than  4 

Boron 

1.0 

0.2 

0.3 

0.5 

Silicon  riloxid 

(3 

15 

17 

16 

17 

TDS  (Calc.) 

641 

722 

610 

796 

F!  gurcs  are  "ml  1 1  i grants  pe r  1  i  tor 


*EWS£25  en 


AM*:cry.n  awh  of  crctAL  chemjstj 

a/   .-K'.,i>  ci-.i  '/.ir*:.  tacu  ty 

/J.  /TIC.--.-    Oil.     U  .  ''ISi  I'    J.'OC'TV 

A5vi'.  (>i    'V.mi-'.'.i.  f>r.\o  '..'    »'.i:ts 
r/.VM-Y   !'»•:. :k:  "f.s  r.  ■•    /•■■..:, i.,\ 
CittV,!)!:    v..      I  CCU    TL'CIN."jLO<*Y 
JlO'.t'V  XI 


cc:     Tosco  .  THE  INDUSTi5IAl^BO^J05JES^COMr*ANY 

HB-101        '  (jl  lJ c^uZ  I^C/-^ 


ice  pcroRt  if  hoy  to  pr  Rt-nnonin:*u,  in  ivholu  o*  in  part.  fOt  advjiri.mmo    ruwposes    without    outain'ng    Pit  ion    vvrittrm    auti'*'*iiat«o». 


/ 


s 


Analytical  end  Con  tailing   Cbemilti 

2f.00  WEST  ?9TM  AVENUE 

DENVER,  COLOHAOO   POP.  11 

ANAIVSIJ.   CCf'OrtT 


TELEPKV^    455-3G41 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


1/6/75 
1/15/75 

5944 


SAMPLE  MARKED:      Water 
ANALYSIS: 


SG  17 
12/13 
1,622' 

Cal ci  um 

6.6 

Magnesium 

2.8 

Sodium 

280 

fj^.SSlum 

Less 

than  1 

Carbonate 

Less 

than  0.1 

Bicarbonate 

700 

Chloride 

2.8 

Fluoride 

20 

Sulfate 

Less 

than  4 

Boron 

0.8 

Silicon  dioxide 


15 


SG  17 
DST  25 
12/12 
3UGG8-1. 

720' 

• 

4. 

9 

6. 

8 

590 

Less 

than  1 

Less 

than  0.' 
1,500 

1 

20 
24 

Less 

than  4 

- 

1. 
17 

1 

SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DAT£  OF 
REPORT  UNLESS  WE  ARH  REOUfcSTED,  IN  WHITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE    SAMPLES     ARE     USUALLY     DISCARDED     I.V.V.fcP- 

IATELY  UNLESS  CLIENT  HAS  REQUESTED  SrECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


SG  17 
DST  27 
12/18 
1,711-1,770' 

8.2 


SG  17 
DST  28 
1,758' 

"7.4 


3.3 


3.3 


940 


960 


Less  than  1 

Less 

than  1 

81 

Less 

then  0.1 

2,170    . 

2 ,460 

34 

29 

25 

24 

Less  than  4 

Less 

than  4 

1.1 

1.5 

IS 

14 

TDS  (Calc.) 


671 


1,399 


2,171 


2,245 


Figures  are  mi  111  grams  peril ter 


i^9m  6?:       cc:    Tor>co 

AC'aiM  /.:■-,■::   nr  CERPAl.  CHEMISTS 

A"     IMC'.'I    CI  ■.'tMCf.l.    iC'li:   lY 
A«j">.IC/.N   Oi;    CHi'MISTi'  *OCIITY 

*..<••;  cr  o  t  riA'    racing  c;:\u:ts 
J.AX-RY    EtJCiiM  !i  .'S  (»     A-V,    pk:* 
l«{-:'i  ii «i :.:    OF   lUM  technology 
SIGMA  V.i 


II  B-102- 


TH£  IMDyST^AL  lASOttAYCiiiSS  CGJUPAWY 

!  1/     (    ^        '/  f  i'    /J 


TWII   RCKCfeT    IS  MO'f   TO   CP    RIlTOLUCeD.    Ill   WHOLfc    01    IN    PART,    fOR    AC VE  P'iljlNG      PURPOSES     WITHOUT      DETAINING      PAIOR      WPiTT':H      AUTI..  -    -t  T»C-M 


Li  LJ!  a    huJi'u/'UCi1  (i  LlLi.ula    I"js/.  i\J...'x..-;.ji'Jii  I;  ^>i..'L;.m'.V    Hi»V-,«.ViJLJ   /..Auli 


AnaljtitJl   Jfd    CflninltiHf,    Chtmilll      — 

2600   WEST   29TH   AVENUE 

Dfc'NYTK,    ClX.«<.*JiU      (K>211 

ANALYSIS  l^fOST 


TtLmtONC    '.55-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:  1/6/75 

DATE  REPORTED:         1/15/75 

LAD.  NUMBER:       5944 
Page  2 


SAMPLE  MARKED:        Hater 


SAMPLFS  ARC  DISCARDED  \H  Vj  DAYS  FROM  DATE  O'" 
REPORT  UNLESS  WE  A^'G  Rn2'Jf:ST2D,  IN  WKSTUCG. 
TO  RETAIN  1HEM  FOR  A  lO.^GsR  PERIOD.  K"«.liM- 
ABLE  SA/.'.FLTS  ARE  USUALLY  DISCARDED  IAV,  ..-"'>■ 
lATfLY  UNLESS  CLIeKIT  HAS  RECjUESTrO  S*T£UAL 
HANDLING     IMifct/.ING.     ETC.)     IN     ADVANCE. 


Figures  arc  milligrams  per  11  tor 


ANALYSIS: 

SG  17 

12/20 

SG  20 
Oettinq  TD 

i     i     ■   -    ■ 

SG  20 
Top  of 
Parachute 
5IJF 

SG  20 

12/6 

850' 

Calcium 

4.9 

7;  4 

7.4 

6.6 

Magnesium 

3.4 

6.2 

3.5 

5.2 

Sodium 

250 

680 

190 

530 

Ajc^'S 

Less 

than  1 

Less 

than  1 

Less  than  1 

Less 

L-iiail     JL 

Carbonate 

Less 

than  0.1 

LC^j 

than  0.1   fc 

Less  than  0.1 

Less 

than  0.1 

Bicarbonate 

620 

1,760 

500 

1,380 

Chloride 

5.6 

9.8 

4.2 

9.8 

Fluoride 

8.9 

24 

3.6 

19 

Sul  fate 

Less 

than  4 

Less 

than  4 

56 

14 

Boron 

0.9 

1.4 

0.1 

,2.5 

Silicon  cliox 

i  de 

15 

11 

15 

15 

TDS  (Calc.) 

593 

cc:    Tosco 


wr.f.ictM  f.:\-n  of   en . r/i.  CHCmists 

fei;;.i0.ii  cml.iaicm    r.-.-;:.i"Y 
Av.'  ;(|>:ah  oil  cii/Ain;'  i.'<-..i'TY 
.  A.-rN  <:.■'  C.l'if:i    '..   ./C'l..-  oc;t:vrs 
r/.i.i:r,Y  i:.--.n:   •  • '.  c  AV.pfiifA 
n.:-fiiir.'c  o^  h.uj  ii*:ct»<iOi.oCrV 
McvA  x; 


THE  INDUSTRIAL  LABORATORIES  COMPANY       ' 
fc  '  '"  Cti2*f4iST      ' 


LUiiL-L^il^LL.^   LOT   "IP   P2    Ci-'PfODUCU,    IN   WHOIB    O'i    IN    !•/  '.U.    fOr    ADVERTISING      PURPOSES     WITHOUT     OriTAIWlNO     fRIOH     V/«ilTtKN     AUTIIOCMIAIi^i         4«  i 


s 


y 


T0E  KBSSTGEniL  IflGeaflTTOSS  BOOT 


Analytic jl  j*J   Ccnit.lt/Mg    Chtrtiltl 

2600   WFST    29TH   AVT.rfl.IF: 

DENVER,    COLORADO      50211 

ANAUSIS   KErOUT 


TELETHONS   455-36<1 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:  1/5/75 

DATE   REPORTED:        1/15/75 


AMPLE  MARKED:     Water 


ANALYSIS: 

SG  1 
12/6     . 

2,525' 

SG  1 
Para- 
chute 

Cal  ci  um 

20 

16 

Magnesium 

13 

11 

Sod1 um 

550 

610 

PtAssluin 
Carbonate 

Less 

than  1 

Less  than  1 

Less 

than  0.1 

Less  than  0.1 

Bicarbonate 

1,280 

1,320 

Oil  oride 

43 

•  *     56 

Fluoride 

14 

14 

Sulfite 

150 

205 

Boron 

2.0 

1.9 

Silicon  dioxide 

13 

13 

TDS  (Calc.) 

LAB.   NUMBER: 


5943 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OP 
REPOHT  UNLESS  WE  ARC  REOUbSTED,  IN  WRITING. 
TO  RETAIN  THiZM  FOR  A  LONGER  PPRIOD.  PFR1SK- 
ABLE  SAMPLES  ARE  USUALLY  DISCARDED  IMMifO- 
IATELY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.      ETC.)      IN      ADVANCE. 


AT  1 
12/23 
9  AM 

16 

9.5 

200 
Less  than  1 
Less  than  0.1 
570 
7.0 
13 
Less  than  4  . 
18.1 
16 


SG  17 

1280-1309' 
11/3 

7.4 

5,3 


280 
Less  than  1 
Less  than  0.1 
700 
9.7 
18 
Less  than  4 
1.8 
12 

677 


Figures  arc  mil 11  grams  per  liter 


fcSttatas  o?: 

AV'ftlCAN    A«V»I    OF    CffSeA»     CHEMISTS 
AA  '  \|.;,  U    CI   .  f-'ICAl     :    -LI'-VY 
*"'-'.» i*»«: J  Oil.  cim  »".i--  •■;..•. if TY 
Atrn  f>i-  cm  in.\i.  ,  ,\- >",-.  1 1'   i.iuij 
IAS-./'/   rs'.ii;.  !;.,s  or    $.uy\  i';*.A 

r.JilH'r'.'    O?     f-LUO    TcCKNULOGY 
SlO'AA    ki 


cc:    Tosco 


II  B-104    .     VMS  INDUSTniAL^rcnATn^SES  CC.7.PANY 

J-l'.,  Lf^lWJU^ 


CKvlMtST 


Analytical  ^nd  Coni*ltt«£    ChtKiuil 

2G00   tt£ST    ?9TH   AVfNUF 

DENVEN,    COLORADO      t>02  1  1 

ANALYSIS    KtrOST 


TELETU>ie   <55-36<t 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central 


Suite  555 


1515  Arapahoe  Street 
Denver,  Colorado  80202 

Attn:  JOhn  Matis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAD.   fsS UMBER: 


1/6/75 
1/17/75 

5943 


AMPLE  MARKED: 


later 


ANALYSIS: 


SG  1 
12/6 
2,525' 


Calcium 

0.988 

Magnesium 

1.070 

Sodi  um 

23.925 

Bicarbonate 

20.992 

Chloride 

1.213 

Sulfate 

3.120 

fell con  dioxide 

0.433 

SG  17     i/' 

DST  18 

1,374' 

CA1  ci  um 
Magnesium 

Sodium 

Bicarbonate 

Chloride 

Fluoride 

Sulfate 

Silicon  dioxide 


0.284 

0.370 

11.310 

10.933 

0.999 

0.533 


SG  1 

AT  1 

Para- 

12/23 

chute 

9  AM 

0.798 

0.738 

0.905 

-.0.782 

26.535 

8.700 

21.812 

9.343 

1.580 

«-. 

4.264 

0.433 

0.533 

SG  17 

12/12 

i/ 

SG  17       *S* 

DST  28 

DST  21  12/20 

1,514- 

1,572' 

.     1,473-1,522* 

0.205 

0.205 

0.403 

0.304 

13.050 

10.875 

12.135 

10.332 

STAPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  CF 
REPORT  UNLESS  V>  E  AKS  REQUESTED,  IN  WRITING. 
TO  RETAIN  THE.M  FOR  A  LCNGLR  PERIOD.  PSRISM- 
ADLE  SAMPLES  ARE  USUALLY  DISCARDED  l/.V/ED- 
IATCLY  UNLCSS  CLIENT  HAS  REQUCSTCD  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 

SG  17  ^ 

1280-1309* 
11/3 

0.359 

0.435 

12.180 

11.480 

0.274 

0.400 


% 


0.357 
1.052 

0.556 


1.052 


u 


0.53 


SG  17  12/14 
DST  24 
1,561-1.622' 

0.245 

0.653 
14.138 
13.612 

0.395 

1.052 


0.565 


Figures  are  mi  Hi -equivalent! 


AI.'.f'PICAM    A'.i'U    Of     CF.r.CAl.    CHCMISTS 
A'.'      .'CAN    CIVMir.M.    !•.»."  I     IY 
A.V      IJICAN   Oil    CI  ..  .151    '      y.'VTY 
A*VI'   «'r    C-M(li     l.'.TW.U    «.i...'.IJTJ 
6AK    -f.Y    t'U'llN      -<~\    (•       #•■/,.  ,'i;A 

loriTurti  of  luo.)  tlcmnullh>y 


II   B-105 


T»£  INDUSTRIAL  UiCOKATOnteS  COMPANY 


L-  Li-Li    LiiJili,U'?>ii  L««i.^lis    LhI..L  V..'.  U.U'it  U  L'LUiJLTiUI    U?C*L*,iit  I'ilLliH 


An.tlytic.il  jkJ   Co'itfltiKg    Chtp-.nls 

2CO0   V.f.ST   P9TH   AYrNllE 

DLNVCR.  C0L0:<;iX">   00211 

ANAlYSii   f.fPCKT 


TEU"PVfC*£   4W-3641 


ATLANTIC  RICHFICLD  COi'PAMY 


DATE  P^CLiV'LD: 
DATE   icuFORTCD: 


W75 
1/17/75 


iAA*asLE  MAKKED:     Hater 


ANALYSIS: 

SG  U 

12/13 

1,622 

Cal  ci  urn 

0.329 

foqncsiuin 

0.230 

Soc'.i  v.:. 

12. ISO 

Cerbc.natc 

— 

Bi  carbonate 

11.E3D 

Chloride 

~-~ 

^ucri  da 

1.052 

^Tlicon  dioxide 

0.500 

/ 


SG  17 

DST  2G 

12/12 

1,553-1,720' 

0.245 

0.560 

25,665 

24.513 
0.564 
1.2G2 
0.556 


LAB.  NUMBER 


SUPPLEMENTAL.  REPORT 


5944 


SG  17  ^ 
DST  27 
12/ IS 
1,711-1,770' 

0.409 

0.272 
40.890 

2.597 
3d.uoo 

0.959 

0.500 


SG  17 
DST  28 
1,763' 


0, 


.0 


0.272 
41.739 

40.359 
0.810 

i    or  o 

J.  .  U*J  i- 

0.466 


SG  17 

12/20 

Calcium 

0.245 

Magnesium 

0.280 

Scdi  um 

10.875 

Bicarbonate 

10.096 

Chloride 

-«... 

Fluoride 

0.999 

Sul  fate 

-.«- 

Silicon  dioxide 

0.500 

SG  20 
Jetting  TD 

0.369 

0.510 
29.530 
28.845 

0.276 

1.252 

0.365 


SG  20 
Top  of 
Parachute 
515' 

0.369 
0.283 
8.265 
8.177 


1.166 
0.500 


SG  20 

12/G 

850»__ 

0.329 
0.423 
23.055 
22.523 
0.276 
0.999 
0.291 
0.500 


I^;-aiv -u_ -.4-    V.. 


/.M«r<iC\r<  ajvm  op  cfk^al  ciumistj 

A.'.»    KlwM<   U.Jr.'aM     JOCItTY 

t,Af.,:vY  i..<oiu.'.rn£  of  a/V-iuca 
ir:r. i.ui/  •:.-■  i-coo  -. ..ckxc. or-v 

SIC'.V.\   >'i 
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THS  IftDUSTHSAL  LAnO^YTO^nS  CG/v^AWY 


Uji^iiLil^ t  i/i  ».<.■>•;  tn  ft;  PL!»urwHicco,  in  v/moic  os  ih  rA*r,  rof>  Anvr«ri»iN<a    pukho;^    without    wrAiim.'O    fMrr    whitish    auhu«»i/ati.»v 


Analjticjl  .in.*    CohihIiik^   Cbtmitii 

jf.oo  v.rr.T  ?9Tn  AvrNtir: 

DLNVLK,    Ca.OHAIX)      H0211 
ANALYSIS   ntPORT 


TELEPHONE   4135-3641 


ATLANTIC  RICHFIELD  COMPAflY 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


l/S/75 

1/17/75 


5945 


SAMPLE  MAKSCSD:     J/ater 
ANALYSIS: 


DST  2 

SG  21 

950-1003' 

Calcium 

1.697 

Magnesium 

2.715  ;  ; 

^^'li'i 

6.075  I 

Carbonate 

— 

Bicarbonate 

7.G37 

Chloride 

0.197 

Fluoride 

— 

Sul  fate 

2.603 

Silicon  dioxide 

0.634 

SG  21 
12/18 
9£0' 

0.409 

3.127 

7.178 

0.400 

8.654 

0.158 

0.798 


SG  17 
DST  23 
12/15 
1616-1670' 


0.599 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REF-CRT    UNLESS    WE    Af:E    REOUESTED,    I'-!    WRITING.  .,, 

TO    RETAIN    THEM    ror<    A    LONGER    f'CRIC^.    PERISH-  SAli 

ABLE  SA/.'PLES  ARE  USUALLY  DIECARCiO  IMM.'.'D- 
IATELY  UNLESS  CLIENT  CAS  REQUESTf-D  SPECIAL 
HANDLING      (FREEZING.     ETC.)     IN     ADVANCE. 


SG  21 
DST  n 
12/19 
10CS-1Q35' 

0.369 

0.592 
17.400 

8.200 

0.842 
9.473 
0.435 


0.284 
0.354 

1.532 
18.253 
0.503 
1.315 
0.083 
0.699 


Figures  are  mi  111 -equivalents 


cc:     Tosco 


AA-'T.ir/.H   as<;v   or   CCP.FAl    CKKV.'STS 
A*/.:'}*iO\U   CJ'.i'.V.ICAL    SOCIETY 

A'- ...  M'.  /.'.*  OK    rt  r.'iiU-  SOCIETY 
A?"N  r,    I'-nov    \/.r.it.';>  tn   *msts 
rMi;i.v  c •i;-.i,.«  •• .;;.  (.;■  am:  t.iCA 

If.imi'.S    Ol-    f-OC'O    TC.CHHOl.CCY 

sieve,  >a 
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THE  INDUSTRIAL  LABORATORIES  CC.WANY 


•i-x-f- 


■m      Anal)li(jl   jttii   ('.nni*t'iv£    Chttrlillt 


2600    WEST    ?^TH    AVTNMr 

DENVER,    COUJH/Jx.)     &^2«1 

ANAIYJIS    I'.tPOXT 


V-'  In.  .*Li    /-  i'.IjJ  IJ 


TELrP*0\*:  4&5-3M1 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central,  Suite  555 
1515  Arapahoe  Street 
Denver,   Colorado     80202 

Attn:     John  Matis 


DATE  DECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


1/23/75 
1/30/75 

6451 


SAMPLE  /VtAHICL-D:       SG   17-DST   30   12/28 
ANALYSIS: 


SAMPLES  ARE  niSCARDTO  111  !5  D^YS  FROM  PATE  Oc 
RLPOHT  UN1.  CSS  WE  ARE  Rf-'CiU/ "STEC*.  IN  VVP.ITIKG. 
TO  fcETAIN  THEM  f"OH  A  LO/IGEK  Fc'RlOO.  r*fftlS!-!- 
AULt  SAMPLES  ARE  USUALLY  Ol'.r /,';).  n  |.VAM:I>- 
IATELY  UNLESS  CLIENT  HAS  Pfctti/ilTiD  SPECIAL 
HANDLING     (FktEZING.     ETC.)      IN     S.DVAKCE. 


MILLIGRAMS 

PER  LITER 

Calcium 

10 

Magnesium 

4.1 

Sodium 

590 

Carbonate 

120 

Bicarbonate 

1,200 

Chloride 

22 

Sul  fate 

98 

Nitrate 

Less 

than  0.1 

Phosphate 

Less 

than  0.1 

Silicon  dioxide 

12 

I  ron 

Less 

than  0.05 

Fluoride 

20 

P.   alkalinity,   in  terns 

of 

calcium  carbonate 

98 

MO  alkali ni ty ,   in  to rms 

of 

calcium  carbonate 

980 

Hardness,   in  terms  of 

calcium  carbonate 

42 

Total   dissolved  solids 

1,480 

(calculated) 

Boron 

1.8 

pi!                      8.4 

MILLI-EQUIVALENTS 

0.499 

0.377 
25.655 

3.996 
19.668 

0.621 
2.040 


0.400 
1:052 


!K 


ffJ»1BERS  OF: 

AMERICA"    ASS'N    or    crrrfAl.    chemists 

AMEKICAN     'HEMICAl.     SOCIlTY 
AMr^lCAN    I'll      CHEMISTS'     SOCIETY 

*»;s'n   ot    orriCiAL   nAcinc   chemists 

ii'Aii'Y   i  kg  it. r:  i;>,   or    /miiiica 

IhSItVHTr     l.f     fOf'IJ     1  ETHNOLOGY 
SUVA     >;| 
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THE  INDUSTRIAL  LA30RAT0R1ES  CO&PAN 


— t^4_i 


QiLMiSr 


vrrifi    i?   hot    to   in    KrvROi-l'CFf.     I"   whole   ••"■    I'l   «-m:t.    ron    ACV!  f.TlsiNf.   PunrostS    without    optainin'.   ntton   wtMTTl  <   author  |  Zation 


Antljtitjl  jr.d  Consuliiui  Chitvuit 

?C00   V.T5T    ?9TH   AVENUE 

OENVF.R,    COLOHAfyj     POL' 11 

AN/.tYSIS   MPCWT 


TELEPHONE   455-3C41 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE3   REPORTED: 

LAB.  NUMBER: 


1/23/75 
1/30/75 

6452 


AMPLE  MARKED:       SG17 
ANALYSIS: 


DST  31  12/30  1,918-1,970  Feet 


SAMPl.CS  ARE  DISCARDED  IN  15  DAYS  FROM  DATS  OP 
REPORT  UNLESS  WE  APE  P.  F  OU  £ST;.'D.  IN  WRITING. 
70  RfcTAIN  THEM  FO«  A  LOkS£3  PERIOD.  PERJSN- 
AllLE  SAMPLES  ART-  USUALLY  DISCAIiDi-D  IMMED- 
IATELY UNLESS  CLIENT  KAS  RUGUSSTCD  SPECIAL 
HANDLING     (Ff;EE2lNG.     ETC.)     IN     ADVANCE. 


MILLIGRAMS 

PER  LITER 

Calcium 

16 

Magnesium 

2.9 

Sodi  urn 

1,100 

Carbonate 

350 

Bicarbonate 

1,850 

< 
Chloride 

36 

Sulfate 

82 

Nitrate                                     Less 

than  0.1  " 

Phosphate                                  Less 

than  0.1 

Silicon  dioxide 

16 

I  ron 

0.08 

Fluoride' 

45 

P.   alkalinity,   in  terns  of 

calcium  carbonate 

295 

MO  alkalinity,   in  terms  of 

calcium  carbonate 

1,520 

Hardness,   in  terms  of 

calcium  carbonate 

52 

Total   dissolved  solids 

2,590    . 

(calculated) 

MILLI-EQUIVALENTS 


0 

,798 

0 

239 

47 

.850 

•   11 

.988 

30, 

322 

1 

,016    • 

2. 

527 

0 

.533 

2. 

367 

Boron 


0.9 


p!l 


8.9 


THE.  INDUSTRIAL  LABORATORIES  COMPANY 
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-X 


WOEfo  OF: 

AMERICAN     »SS»N    OF    CFRCAL     CMCHISTS 
AMHllCAN     CHEMICAL     S*">CICTY 
AfcUKICAN    OIL    CHEMISTS1     SOCItT* 
ASS'N     Of     OFFICIAL     PACING     CHEMISTS 
bAKf.  RY     INC.  I  Nf  LPS     CI'     am  (.  tit  C  A 
FfcSTITHTI     OF     I  OOI>     1  CCtlNJLOGY 
SI  (.MA     XI 

i  •»  vi  pom    is  »ici    to  r«r   firnoovct  v .    in  unci*,  or    in  paut,    ron  apvjptisikt  riiRi-osrs   without   opt/,  ih  inc.   pbior  kkittci  author  u  at  kh 


~$7±J  a-^i'0rci^- 


Aru!)tit\tl  end  Consulting  Clntr.ilts 

2600  V/lSI    29IH  AVENUE 

DENVER  COIORADO  C02U 

ANALYSIS  Krpor.r 


TELEPHONE  4553641 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado   80  202 
Attn:   John  Matis 


SAMPLE  MARKED: 


SG  17  -  DST  34  1/4/74  (?)  2120-2170' 


ANALYSIS: 


DATE  RECEIVED: 
DATE  REPORTED: 

LAC.  NUMBER: 


1/23/75 
2/11/75 

6454 


CORRECTED  COPIES 

SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM   DATE  C 
REPORT    UNLESS    WE   ARE    REf'UESTED.    IN    V.fNTT 
TO    RETAIN'    THEM    FOR    A    LONGER    PERIOD.    PENIS: 
ABLE    SAMPLES     ARE     USUALLY     DISCARDED     Uvlfc'l 
IATELY     UNLESS     CLIENT     HAS     REQUESTED    SPEC)/! 
HANDLING     (FREEZING.     ECT.)     IN     ADVANCE. 


milligrams  per  liter 


Fluoride 
Boron 
Lithium 
Barium 


40 
47 
100 
4.5 


Frank  Haas 


AAE/-AUSSS  CF: 

AMERICAN  A'.S'N  OF  CEFEAL  CHEMISTS 
AMERICAN  C!N't'.!C.V..  SOCIETY 
AMERICAN  Oli-  CKii/.lftTS'  £30 1  STY 
ASS'N  OF  Ovi  IC«A«_  r.ACIKG  CKS.M1STS 

UAKERY  rnc-.u  .i.^,  c?  am;.,*.ca 
institute  oj-'  f-cca  tcchn-ulouy 

SIGMA  XI 


THE  INDUSTRfAL  LAEQ2ATOSIES  COMPAH' 


sa  i 


CHEMIST 


THIS    REPORT   IS    NOT  TO    EE    REPRODUCED.    IN   WHOLE   OR    IN    PART.    FOR    ADVERTISING    PURPOSES    WITHOUT    OBTAINING    PRIOR    WRITTEN    AUTHORIZATIC 
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Analytical  and  Consuhiv.s\  Chemists 

2600  WEST  29TH  AVENUE 

DENVER.  COLORADO  60211 

ANALYSIS   F.ci'OlT 


TELEPHONE  455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE  REPORTED: 

LAD.  NUMBER: 


2/11/75 


SAMPLE  MARKED: 


SISALYSiS: 


SAMPLES  ARE  DISCARDED  IN  IS  DAYS  FROM   DATE  O' 
REPORT    UNLESS    WE    ARE    REQUESTED,    IN    WRITIH 
10    RETAIN    THEM    (OR    A    LONGER    PERIOD.    PERU1 
A13LL    SAMPLES    ARE     USUALLY     DISCARDED     IMMt.' 
IATELY     UNLESS     CLIENT     HAS     REQUESTED     SPECi. . 
HANDLING     (FREEZING,     ECT.)     IN     ADVANCE. 


MOTE:   The  Dianthrimide  method  for  boron  is  the  U.S.G.S. 

"Techniques  of  Water  Resources  Investigations"  supplied 

by  the  U.S.G.S,  Salt  Lake  City  office. 

Enclosed  are;  the  corrected  results  for  lab   #6454.   A  retest 


of  lab 


#6455 


for  fluoride  was  4  8  milligrams  per  liter. 


MEft&ERS  OtV 


AMERICAN   ASS'N   OF  Cr.rS.U.  CHEMISTS 

American  c; :r.!.: ic.L  r.>;:i\TY 

AMERICAN  l".  CKCMISTV  trCIETY 

Ar.-3'N  of  orriciAL  rv.cirss  chemists 
eatery  ifr'iir  '..Si-: 3  C?  A?*.EV:tCA 
institute  cc-  rcrao  tsckkoeogy 

SIGMA  XI 


THE  IKDUSTHIAt  LADO^AYG^iSS  COMPAW\1 


VuSJ^jul 


JU^l 


CHEMIST 

THIS    RE*»0*r   IS    NOT   TO    BE    REPRODUCED.    IN    WHOLE    OR    IN    PART.    FOR    ADVERTISING    PURPOSES    WITHOUT    OBTAINING    PRIOR    WRITTEN    AU1 HORIZATIC 


I   RECEIVED. 

•FEB  18  1975 

TOSCO/GOLDEN 


II  B-lll 


.  m 

<<! 

»<l 

My 


— .      Anah'H-'l   J*d   Coniullit.ft    CbttHtitt 


?coo  west  ??tw  Avnrjr 

DENVtR,    COLOHADO      60211 

ANALYSIS    fcifOST 


TELEPHOVE   455- 364 1 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DAVE   UErORTisD: 

LAD.   NUMBER: 


1/23/75 
1/29/75 

6454 


mM  MARKED:        SG  17  -   DST  34   l/4/74(?)   2,120-2,170  feet 


MEMBERS  Of 


ANALYSIS: 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sul fate 
Ni trate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.    alkalinity,   in  terns 

calcium  carbonate 
MO  alkalinity,   in  terms 

calcium  carbonate 
Hardness,   in  terms  of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 

Boron 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 
Aluminum 
Hydroxide 


MILLIGRAMS 
PER  LITER 


Less  than  1 

14 

14,000 

2,930 

17.300 


Less 


Less 


7,740 

than  4 
1,260 
than  0.1 
22 

3.6 
3.2 


of 

of 


56 

4,400 


3.8 
Less  tii an  1 
Less  than  1 
Less  than  0.01 
Less  than  0.01 

Less  than  0.01 
1.4 
Less  than  1 


SAfV.PLGS  ARE  D1SCAKDFD  IM  13  DAYS  PROM  DATG  OP 
REPORT    IM'LHSS    WK    ARE     R«;QUl-*72r>,    M    IVSI7ING. 

to  r;tTAiN   them   rsn   a   longf-.p.    period.    '"i-:r;ts.-<- 

ACILH.  SAMPLES  A«?E  USUALLY  D'iCAKT^liD  l^v^'HO- 
IATLLY  UliLCSJ  CLIENT  HAS  RCOUSXT^O  SPECIAL 
HANDLING     (FfcCEZING.     C1C.)     IN     ADVANCE. 


MILLI-EQUIVALENTS 

1.152 

609.000 

97.569 

282.891 

218.345 

20.304 

0.732 


Cadmi  urn 

Copper 

Manganese 

Silver 

Zinc 

Lead 
Amnio  ni  a -nitrogen 


MILLIGRAMS  PER  LITER 

0.06 
0.03 
0.04 
Less  than  0.01 
0.1 


0.81 


137 


?K 


8.3 


Specific  conductance 

38,000  micromhos  per  cc 


AMERICAN  AST.'N    Or     CfflTAL     CHF.MISTS 

AMrniC'AN  fill  MIT  A  I.     S.OC'ETY 

AMERICAN  Oil     CHlMlsrS'     r<>CiriY 

A?S";     Of  OFFICIAL     fl/.CI'.C.     CllfMISTS 

»>aki  iv   f ncimtrs   or    k>m  ijica 
insii'iiiii    ni    fooo   rt'cnfioLOfiv 

SIliMH     XI 
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THE  INDUSTRIAL  LABORATORIES.  COMPANY 
iP    (  /      PfVr  P*  s 


GiuMiST 


CO(V2MERCEAL  TESTING   Gi   ENGINEERING   CO. 

GENERAL    OFFICES:    228    NORTH    LA  SALLE    STREET,   CHICAGO.    ILLINOIS    60601      •     AREA    CODE    312    726-0434 
Reply   tO  INSTRUMENTAL   ANALYSIS   DIVISION.       14335  WEST    44TH   AVENUE,   GOLDEN,   COLORADO  00401.    PHONE:    303-278-9521 


/ 

\ 
k 

.  _ 



To:    Mr.   Frank  Haas 
The  Oil   Shale  Cor 
18200  West  Hiway 
Golden,  Colorado 

•poration 
72 
80401 

/  '   ■ 

...  .  i, 

Date:     9 

January  75 

Analyst: 

S.   Sweeney 

P.  O.   No.: 

Sample  No.: 

ARCO  et  al 
11/9/74 

#17  Dst.    Dept.   808 

CONCENTRATION 

IN    yg/ml 

IAD  No.: 

97-183-002- 

12 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.002 

Thorium 

Gadolinium 

Molybdenum 

0.03 

Titanium 

0.1 

Bismuth 

Europium 

Niobium 

Scandium 

0.002 

Lead 

0.2 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

• 

Mercury 

NR 

Praseodymium 

Strontium 

0.3 

Chlorine 

* 

Gold 

0 

Cerium 

Rubidium 

0.009 

Sulfur 

* 

Platinum 

Lanthanum 

Bromine 

0.03 

Phosphorus 

2 

Iridium 

Barium 

30. 

03 

Selenium 

0.2 

Silicon 

* 

Osmium 

Cesium 

Arsenic 

0.008 

Aluminum 

1 

Rhenium 

Iodine 

0. 

006 

Germanium 

0.007 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

0.003 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.4 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.2 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.03 

Ni  trogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.004 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.5 

Boron 

0.04 

Erbium 

Palladium 

Manganese 

0.2 

Beryl  1 ium 

0.003 

• 

Hoi  mi  urn 
Dysprosium 

Rhodium 

Chromium 

0.01 

Lithium 
Hydrogen 

0.8 
NR 

NR  -  Not  Reported 

All  elements  not  reported  <0.003    lig/ml 

*  Not  reported  upon  request 
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Approved: 


COMMERCIAL  TESTING    &   ENGINEERING    CO. 

GENERAL   OFFICES'    220    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    60001      •     AREA    CODE    312    726-8434 
Reply  tO  INSTRUMENTAL    ANALYSIS  DIVISION.       14035  WfST   44TH   AVCNUE.   GOLDCN.   COLORADO  80401,    PHONE:    303-2/8-9521 


To:  Mr.  Frank  Haas 

The  Oil  Shale  Corporation       /    \ 
18200  West  Hiway  72 
Golden,  CO  80401 


P.  O.  No.: 

Sample  No.:        ARCO  et  al    SG  #17  #7   Dst  101  7'  -1062 ' 

CONCENTRATION  IN    n.g/ml 


Date:  9  January  75 
Analyst:  S.  Sweeney 
IAD  No.:     97-183-002-12 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.         ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Hoi  mi  urn 

Dysprosium 


0.02 


21 


*** 


Terbium 

Gadolinium 

Europium 

Samarium 

Neodymium 

Praseodymium 

Cerium 

Lanthanum 

Barium 

Cesium 

Iodine 

Tellurium 

Antimony 

Tin 

Indium 

Cadmium 

Silver 

Palladium 

Rhodium 


0.02 


STD 


II  B-114 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


NR  -  Not  Reported 

All  elements  not  reported  <0.  002    pg/ml 

*Not  reported  upon  request 

**Heterogeneous         ***  Flameless  Atomic  Absorption 


Approved: 


0.02 


0.09 

0.002 

0.006 

0.1 

0.1 

0.002 

0.2 

0.2 

0.002 

0.001 

0.3 

0.1** 

0.003 


Vanadium 

Titanium 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Silicon 

Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryllium 

Lithium 

Hydrogen 


<0.001 

0.07 

<0.001 


0.09 
* 

7 
* 


NR 
NR 
NR 
0.07 

0.3 

NR 


COMMERCIAL  TESTING   &   ENGINEERING   CO. 

GENLKAL   OFFICES'    228    NORTH    LA  SALLE    STREET,    CHICAGO,    ILLINOIS    00601      •     AREA    CODE    312    720-8434 
Reply  tO  INSTRUMENTAL   ANALYSIS   DIVISION,       14335  WES!    44TH   AVENUE,   GOLDEN,   COLORADO  80401,    PHONE:    303  278-9521 


To:  Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  Colorado  80401 


\ 
\ 


P.  O.   No.: 

Sample  No.: 


ELEMENT 


CORRECTED  COPY 

ARCO  etal  Sg  #17  Dst  #8  1066-1116.7 

CONCENTRATION  IN  pg/ml 


Date:    12  February75 
Analyst:  s.   Sweeney 
IAD  No.:  97-190-002-03 


CONC. 


ELEMENT 


CONC. 


Uranium  Terbium 

Thorium  Gadolinium 

Bismuth  Europium 

Lead  0.3     Samarium 

Thallium  Neodymium 

Mercury  NR      Praseodymium 

i 

Gold  Cerium 

Platinum  Lanthanum 

Iridium  Barium 

Osmium  Cesium 

Rhenium  Iodine 

Tungsten  0.008    Tellurium 

Tantalum  Antimony 

Hafnium  Tin 

Lutetium  Indium 

Ytterbium  Cadmium 

Thulium  Silver 

Erbium  Palladium 

Hoi mi  urn  Rhodium 
Dysprosium 


0.03 
0.001 
0.002 
0.01 


STD 


*  Not  reported  upon  request 
**  Atomic  Absorption 

NR  --  Nut   Reported  ' 

All  elements  not  reported   <0.  002     pg/ml 


ELEMENT 


CONC.         ELEMENT 


CONC. 


II  B-115 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


Approved:    *s 


0.02 


0.7 


Vanadium         <0.001 
Titanium         0.3 
Scandium        0.002 
Calcium  * 

Potassium      * 

0.4         Chlorine        * 

0.01       Sulfur  *     • 

0.02        Phosphorus     0.3 

0.03       Silicon  * 

0.02       Aluminum 

0.002     Magnesium 
Sodium 

0.2         Fluorine 

0.08       Oxygen 

0.008     Nitrogen 

0.008     Carbon 

0.5         Boron 

0.06       Beryllium 

0.006     Lithium 
Hydrogen 


NR 

NR 

NR 

0.2 

<0.001 

0.01** 

NR 


COMMERCIAL  TESTING    &   EF\JGSi\§EER  Ef\2G    CO. 

GCNE.RAL    OFFICCS:    220    NORTH    LA  SALLE    STRLCT,    CHICAGO.    ILLINOIS    00001      •     ARLA    CODE".    312    726-0434 
Reply   tO  INSTRUMENTAL    ANALYSIS  DIVISION,       14335  WEST    44TH   AVENUE,    GOLDEN,   COLORADO  B040I,    PHONE:    303  278-9521 


/ 


\ 


To:   Mr.  Frank  Haas  • 

The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 

(1)  Flameless  Atomic  Absorption 

(2)  Specific  Ion  Electrode 

(3)  Artorrri-e— Abscn-^ti-on     £/***»•  «jwj-v 

Sample  No.:     SG  #17   Environmental   Sample 

oi7n»^1    /l^0*'        CONCENTRATION  IN     yg/ml 


Date:  25  February  75 
Analyst:    s.   Sweeney 
IAD  No.:     97-229-002-05 


ELEMENT 

CONC.   ' 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.3 

Thorium 

Gadolinium 

Molybdenum 

0.04 

Titanium 

0.09 

Bismuth 

Europium 

Niobium 

Scandium 

0.06 

Lead 

0.6 

Samarium 

Zirconium 

Q.6 

Calcium 

** 

Thallium 

Neodymi  urn 

Yttri  urn 

.«* 

Potassium 

** 

• 

Mercury 

(!)   0.0001 

Praseodymium 

Strontium 

3 

Chlorine 

(2)    1050 

Gold 

Cerium 

<0.04 

Rubidium 

0.4 

Sulfur 

** 

Platinum 

Lanthanum 

£0.04 

Bromine 

1 

Phosphorus 

1 

Iridium 

Barium 

5 

Selenium 

Silicon 

** 

Osmium 

Cesium 

<_0.04 

Arsenic 

0.1 

Aluminum 

0.9 

Rhenium 

Iodine 

0.8 

Germanium 

0.1 

Magnesium 

** 

Tungsten 

Tellurium 

Gallium 

<0.06 

Sodium 

** 

Tantalum 

Antimony 

0.02 

Zinc 

8 

Fluorine 

(2)   28 

Hafnium 

Tin. 

Copper 

0.2 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

* 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.02 

Carbon 

NR 

Thulium 

Silver 

Iron 

7 

Boron 

(3)   740 

Erbium 

Palladium 

Manganese 

0.3 

Beryl! ium 

0.003 

• 

Hoi  mi  urn 

Rhodium 

Chromium 

0.2 

Lithium 

t3)   61 

Dysprosiun 

1 

*     Molecular  Interference 

Hydrogen 

NR 

NR  -  Not  Re 

ported 

**  Not  repoi 

^ted  upon 

request 

*»     s*\  ji          f 

s'S 

• 

All  elements 

not  reported  < 

3.  006  ng/ml 
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COMMERCIAL  TESTING   &   ENGINEERING   CO. 

GENERAL   Off  ICES:   230    NORTH    LA  SALLE    STREET,    CHICAGO,    ILLINOIS    00001      •    AREA    CODE    312    720-6434 


Reply  to 

Instrumental  Analysis  Division 

14335  West  44lh  Avenue 

Golden,  Colorado  60401 


/\ 


/\ 


^ 


^-Zj I. j i--  ^ 


S»*CI     l!'t>0 


Phone:  303-278-9521 


9  January  75 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  CO  80401 

RE:   IAD  #97-183-002-12 


Analytical    Report 


Environmental  Cb-4  (11-17-74) 
Environmental  Cb-2  (11-16-74) 
Environmental    Cb-1    (11-18-74) 

ARC0  SG  #1   above  Base   "A"  grove  0  970' 
ARC0  et  al   SG  #1   @  1105'    Base  mine  Zone    «■ 
^ARCO  et  al    SG  #17  #7  Dst.    1017'-1062' 

ARC0  et  al   SG  #8  Btm  of  mining  zone  0  1013' 

Top  of  parachute  cr  0  706 

ARC0  et  al   SG  #8  971-Top  of  mining  zone   (11-4-74) 

SG  #1   G>  613' 

ARC0  SG  //8  600'    1600  mft  10-26-74 
l^MCO  et  al    //1 7  Dst  Depth  808'    (11-9-74) 

*Test  performed  on  water  make  "Regular". 
Minus  sign  indicates   less  than  reported  value. 


T0C* 
mg/liter 


Divisional   Manager 


MLJ/hb 


fvffl 

V'-V  "m  /?i 
l\  »     -  -  ,   v  ft 
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CHICAGO,  IL  •  CIIAKUSTON,  WV  •  CIARKS0URG,  WV  •  CLEVELAND,  Oil  •  NOIIIOLK,  VA  •  7tf!i;i  IIAUTC,  IN  •  KfNDIRSON.  KY  •  DENVER,  CO*  DIRMINGHAM,  AL  •  VANCOUVER,  B.C.  CAN 


ii' 


Vv-O^j 


CAOLt  ADDRFSS  COMT1  C  I 


COMMERCIAL  TESTENG   &.   ENGINEERING   CO. 

GT.NLRAL  OFTICLS:   520   NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    C000I     •    AREA    COOC    312    720-0434 

■  ;y  : 

Reply  lo  yiTZil  it  -..-•?y 

Instrumental  Analysis  Division  "  .  Phone:303-270-9521 

14335  Wesl  44lh  Avenue 
Golden,  Colorado  G0401 


10  January  75 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  CO  80401 

RE:  IAD  #97-190-002-03 


Analytical  Report 


T0C* 
mg/Li ter 


Environmental   Sg  #9  -  String  #1  <1 

Environmental   Sg  #9  -  String  #2  8 

f^fiRCO  etal    Sg  #17  -  Dst  //8  1066-1116.7  2 

*Test  performed  on  water  marked  "Regular" 
Outside  laboratory 


M.   L.   Jacobs,   Ph.D. 
Divisional   Manager 


MLJ/hb 
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CHICACO.  IL  •  CHAIUfSION,  WV  •  CLARKSIIURC,  WV  •  CLEYCIANO,  OH  •  NORFOLK,  VA  •  TfRRC  IIAUTf,  IN  •  HfNOtRSOH,  KY  •  DCNVfR.  CO  •  BIRMINGHAM,  AL  •  VANCOUVI'R,  D.C.  CAN. 


COlVSMERCEALTESTIiWG   Si   ENGINEERING   CO. 

GENERAL   OFFICES:   220    NORTH    LA  SALLL    STREET,   CHICAGO,    ILLINOIS    00001     •    AREA    CODE    312    720-0434 


/\ 


Reply  to 

Instrumental  Analysis  Division 
14335  West  44th  Avenue 
Golden.  Colorado  80401 


A  ■  \ 


Phone:  303-278-9521 


Mr.-  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  Colorado  80401 


25  February  75 


Analytical  Report 


SG  //1 7  Environmental  Sample 
Dst.  #34  2120'-2170'  1-4-74 


TOC* 
mg/ liter 
117 


SG  #17  Environmental  Sample 
Dst.  #34  2120'-2170'  1-4-74 


DOC* 
mg/liter 

112 


*  Test  performed  on  sample  marked  "Regular" 
Outside  laboratory 


M.  1.  Jacobs,  Ph.D. 
Divisional  Manager 


MLO/dh 
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CHICAGO,  IL  •  CHARLESTON,  WV  •  CLARKSBURG,  WV  •  CLEVELAND,  Oil  •  NORfOLK,  VA  •  T[f:RF  HAUTE,  IN  •  HENDERSON,  KY  •  DENVER,  CO  •  BIRMINGHAM,  AL  •  VANCOUVER,  B.C.  CAN. 
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HAZEN   RESEARCH,  INC. 


4601    INDIANA   STREET 
GOLDEN,    COLORADO  •  00401 
TELEPHONE   303/279-4501 


Mr.   Frank  C.   Haas 

The  Oil  Shale  Corporation 

18200  West  Highway  7  2 

Golden,  Colorado  80401 


Determination 


^-Total  (pCi/1) 
fy-Precision*(pCi/l) 

8-Total  (pCi/1) 
^-Precision*  (pCi/1) 


Tebruary  20,   1975 

HRI  Project  No.  53  5 
HRI  Series  No.  7835 
Sample  Rec'd  Jan.   23,  1975 

7836-1 
SG#17  Environmental  Sample 
D.S.T.£34 

0 
+55 

0 
+3  20 


Variability  of  the  radioactive  disintegration  process  (counting  error) 
at  the  95%  confidence  level,   1 . 96cr 


Byf — -J&L 


m~ 


— — _. _ 

John  C.  Jarvis^ 

Manager,  Analytical  Laboratory 


ljb 

NOTE:    Error  (Precision)  on  this  sample  is  high  due  primarily  to  the 
large  concentration  of  soluable  salts  in  the  sample  and  the  very  small 
aliquot  (2.0  ml)  required  to  keep  weight  of  soluable  salts  in  the 
planchet  being  counted  within  range  of  standards.     To  compensate, 
the  alpha  was  cbunted  for  10  hours  and  the  beta  for  8  hours.     The 
values  given  fe  total  alpha  and  total  beta  are  considered  quite 
reliable  and  the  analysis  of  Radium  226,  Thorium  230,  and  Uranium 
were  considered  not  needed. 


II  B-122 


RESEARCH   AND   DEVELOPMENT   FOR   THE   CHEMICAL   AND  MINERAL    INDUSTRIES 


TO: 


The  oil  shale  corporation 

INTER   OFFICE  MEMORANDUM 


LOS    ANGELES  Q 

DENVER   CI 

GOLDEN   ?£ 

NEW    YORK   G 


from:    F.  C.  Haas 


File 


DATE: 
FILE   NO.: 
SUBJECT: 


LABORATORY  DATA  LETTER  75-47 

March  4,  1975 

5100-3 

Analyses  of  Water  Samples 

from  Core  Hole  SG-8 

Project  197 


Seven  water  samples  were  taken  while  coring  Core  Hole  SG-8. 
All  samples  were  analyzed  for  major  constituents  and  five  had  a 
comprehensive  analysis  done.    Major  constituent  analysis  was  done 
by  Industrial  Laboratories ,  Denver,  Colorado,  and  TOSCO,  Rocky 
Flats.    Minor  constituent  analysis  was  done  by  Industrial  Laboratories. 
Trace  metals  and  total  organic  carbon  was  done  by  Commercial  Testing 
&  Engineering  Co.,  Golden,  Colorado.    Radioactivity  was  done  by 
Hazen  Research,  Inc.,  Golden,  Colorado. 

There  are  two  discrepancies  in  the  major  constituent  analyses: 
(1)    On  the  sample  from  4r2  Jetting  at  950'  Industrial  Laboratories 
reports  5.5  mg/l  CI  where  TOSCO  found  51  mg/l  CI;    (2)    On  the 
lower  aquifer  Industrial  Laboratories  reports  boron  of  7  mg/l  as  BO? 
where  TOSCO  found  162  mg/l  BO^ .    Spark  source  mass  spectroscopy 
by  CT&E  reported  greater  than  10  mg/l  boron. 

Total  organic  carbon  in  all  samples  was  less  than  10  mg/l. 

Gross  alpha  in  one  of  the  samples  was  greater  than  4  pCi/l; 
Ra226  was  determined  and  found  to  be  less  than  4  p  Ci/l. 


FCH/c 


Enc. 


sTlA. 


Approved    (MTA) 


cc:    R.  G.  Vawter 
B.  L.  Schulman 
H.  M.  Spence 
T.  H.  Cleveland 


A.  W.  Schillinger 
M.  W.  Legatski 
D.  B.  Tait 
J.  R.  Matis  / 
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he  Emm  og^l  LflEsonreatiss  mimm 


An*J)ii(jl  j*d  Conmllimi   Cbtmnli 

2600   VitST   29TH   AVENUE 

DENVER,    CCL0«AD0      802!  1 

AUAIUIS   ftCfOftT 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE   REPORTlD: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5005 


'56 

AMPLE  MARKED:      £0  #8  600  feet  10/26 
ANALYSIS: 


MILLIGRAMS 
PER  LITER 


Mi^P  i!  : 


Calcium 

Magnesium 

.Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,   in  terns 

calcium  carbonate 
M0  alkalinity,  in  terms 

calcium  carbonate 
Hardness,   in  terms  of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 

Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


23 

33 
170 
Less  than  0.1 
510 

6.9 
85 

0.6 
Less  than  0.1* 
19 

"  *     0.11 
9.2 


of 
of 


AVfK|CA<     «SS«N    OF    CFBCAL     CHCMISTS 
AMERICAN     CHtMICAL     SOCIETY 
AMERICAN    Oil     CMFMISTS'     SOCIETY 
A  i  S  « '<    OF     OFFICIAL    RACING     CHEMISTS 
BAMRY    INGINEir;,    C.r     AMERICA 
ISSllTuTE     Of     FOOD     TECHNOLOGY 
SIGMA     XI 


SAMPLES  ARC  DISCARDED  IM  15  DAYi  FKOM  DATE  OF 
REPORT  UNLESS  v/ E  ARE  RF3UGSTE0.  IM  WrSlTING. 
TO  RETAIN  THEM  FOX  A  LONGER  FcRIOD.  I5RI5H- 
ADLE  SAMPLES  ARE  USUALLY  DllZ^UDSD  lAV.'EO- 
IATCLY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)     IN     ADVANCE 


MILLI-EQUIVALENTS 

1.148 
2.715 
7.395 


• 

'l90 
•       600       * 

Aluminum 
.    Copper 
Cadmi  urn 
Lead 
Manganese 

Less 
Less 
Less 
Less 

0.3 

than  0.5 
than  1.0 
than  0.01 
than  0.01 

Silver 
Zinc 

Less 
Less 

than  0.01 
2.5 
than  0.1 

pH    ' 
Specific 
990  mic 

8.358 
1.768 
0.633 

0.484 

MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than  0.1 
Less  than  0.01 
Less  than  0.05 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 


II  B-125 


8.1 

uctance 
os  per  cc 
THE  INDUSTRIAL  LABORATORIES  CE/PANY 


4 


UILMI 


X\    «UPOPT  IS  NOT  TO  Ot  REPRODUCED.   IN  tllOLt  Ofl  IN  PART,  fOR  ADVERTISING  PURPOSES  WITHOUT  ODTAINING  PRIOR  WRITTEN  AUTHORIZATION 


m  iQcgsrcm  lages/hoes  cogpaoy 


Andljli(jl  J*J  Contuhiwi    CbtmtUi 

2  GOO   V.CST   29TH   A.VFNUE 

DENVER,    COLORADO      00211 

ANALYSIS   «POST 


TELEPK>Je   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAD.  NUMDER: 


11/26/74 
12/9/74 

5006 


56 

\MPLE  MARKED:       Et  AT   #8  971  feet  Top  11/4 
ANALYSIS: 


Cal  ci  urn 
(•lag ne si  urn 
Sodi  um 
Carbonate 
Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,  in  terns 

calcium  carbonate 
MO  alkalinity,  in  terms 

calcium  carbonate 
Hardness",  in  terms  of 

calcium  carbonate    ■ 
Total   dissolved  solids 
(calculated) 

Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


MILLIGRAMS 

PER  LITER 

6.6 

7.7 

350 

Less 

than  0.1 

1,010 

6.9 

Less 

than  4 

0.3  * 

Less 

than  0.1 

11 

Less 

than  0.05 

12 

of 

of 

5M3ERS  OF: 


AMFRK.A'4    ASS«N    Of     CrniAL     CHCMlSTS 
»Mr»IC»N    CMCMIC*!.     SOCIfTV 
AMTKICAN    Oil      CHIMISTS1     SOCITTY 

ass'n   or    orriciAL    oacino   UUMISTS 

H  A  K  IH  V    I  K 0  I  H I"  I  P  J     Or     A M  t  R  I  C  A 

ifciiliinc   or   food   tichnolooy 

SIGMA     XI 


HANDLING      (FREEZING.     ETC.)     IN     ADVANCE 


MILLI-EQUIVALEHTS 


0.329 

0.634 

16.530 

16.554 


0.366 

0.631 

MILLIGRAMS  PER  LITER 


-_- 

Aluminum 

• 

Copper 

» 

•  48- 

■  Cadmi  urn 

940 

Lead 
Manganese 

1.1 

Silver 

Less 

than  0.5 

Zinc 

Less 

than  1 

Less 

than  0.01 

0.02 

pH 
Specific 

Less 

than  0.01 

1,650 

Less 

than  0.5 

Less 

than  0.1 

Less  than  0.1 
Less  than  0.1 
Less  than  0.01 
Less  than0.05 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 


8.1 


II  B-126 


CHLMIST 


•'•■'■ 


.M/f.TI-ilnr.  PURPOSES  WITHOUT  OBTAINING  PRIOR  WRITTC.4  AUTH')ni7ATIQ" 


kilSi 


5fl 


1  lilC®2/JT03ES  6®:mhy 


Anxi-jlicjl  Jttd   Comullicg    Cbtmilll 

2600   VrtlST   29TH   AYTNUE 

DENVER,    COLORADO      60211 

ANALYSIS   CCPOST 


TELEPHONE    455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5015 


AMPLE  MARKED:        $&  $%  H/5  Bottom  of  Mining  Zone 


ANALYSIS: 


fKii 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  AlfE  REQUESTED.  IK  WRITING. 
TO  RETAIN  THEM  FOR  A  LOGGER  PERIOD.  FEr.l5H- 
ABLE  SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE. 


i 

MILLIGRAMS 

' 

PER  LITER 

Calcium 

7.4 

Magnesium 

5.5 

'Sodium 

180 

Carbonate 

6 

Bicarbonate 

\ 

500 

Chloride 

i 

t 

5.5 

Sulfate 

1 

Less 

than  4.0 

Nitrate 

Less 

than  0.1 

Phosphate 

Less 

than-0.1 

Silicon  dioxide 

11 

Iron 

0.05 

Fl  uo  ri  de 

10 

P.   alkalinity,  in  1 

Lerms 

of 

Aluminum 

calcium  carbonate 

— 

Copper 

MO  alkalinity,   in  1 

terms 

of 

Cadmi  urn 

calcium  carbonate 

Lead 

Hardness-,   in  terns 

of 

• 

* 

Manganese 

calcium  carbonate 

. 

•      41 

'.    ■• 

Total   dissolved  so" 

li$s 

330 

Silver 

(calculated) 

) 

Zinc 

Ammonia-nitrogen 

0.5 

Lithium 

Less 

than  0.5 

pH 

Bari  urn 

Less 

than   1.0 

Specific 

Hexavalent  chronriuir 

i 

Less 

than  0.01 

Arseni  c 

Less 

than  0.01 

Selenium 

Less 

than  0.01 

*  ■ 

Boron 

2.3 

Hydroxi  de 

Less 

than  0.1 

MBEIOT3F: 

*«Uia'l  ASS'N  OF  CFRCAL  CHEMISTS 
AMTRICAN  CHEMICAL  SOCIETY 
AUEKICAN  OIL  itUMlUTS*  SOCIETr 
ASS'M  OF  OIIICI'l  RACING  CHEMISTS 
BAKERY  ENGINEERS  OE  AMfHIfA 
IhSTIlUTi  Of  FOOD  TECHNOLOGY 
SICMA  XI 


MILLI-EQUIVALENTS 

0.369 
0.453 
7.830 

8,195 

0.365 

0.526 


MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than  0.1 
Less  than  0.01 
Less  than  0.05 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 


8.3 

;  1,550  micromhos 

per  cc 


II  B-127 


THE  I NDUSJR I  AtH^BORATOR  I ES  COMPANY 


CHLMIS1 


IE  IMSTBIAL  LABORATORIES  COMPAHY 


Analyiicjl  jitd  Conimlting   Cbtmtili 

2600   V.EST    29TH   AVENDF 

DENVER,    COLORADO      802 11 

ANAIYJIS   CPfO*T 


TELEPHONE   455- 3G4! 


ATLANTIC  RICHFIELD  COMPAMY 


DATE  RECEIVED:      1/6/75 
DATE   REPORTED:     1/15/75 


LAB.  NUMBER: 


5941 


SAMPLE  MARKED:        SG  «  12/12/74  9503  Jetting  #2 


ANALYSIS: 


Calcium 
Magnesium 
Sodium  C^y 
Carbonate 
Bicarbonate 


flair©) 


Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


MILLIGRAMS 
PER  LITER 

12 

12 

690 

72 

1,740 

5.5 

2.5 
0.2 
Less  than  0.1 
12 


Iron 

Fluoride 

P.   alkalinity,  in  terns  of 

calcium  carbonate 
MO  alkalinity,   in  terms  of 

calcium  carbonate 
Hardness,   in  terms  of 

calcium  carbonate 

solids 


0.31 
12 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


Total   dissolved 
(caicuiatec) 


Ancanla-ivf  troqen 
Lithium 

Borlun 

Hexavalent  chronrtua 

Arsenic 

Sslenlun 

Boron 

Hydroxide 


SO 
1,670 


3.3 
0.6 
Less  than  1.0 
Less  than  0.05 
0.01 

Loss  than  0.01 
3.6 
Less  than  0.1 


'/EMBERS  OF: 


cc:    Tosco 


AMERICAN  ASS'N  OF  CEREAL  CHEMISTS 
AMTRICAN  CHEMICAL  SOCIETY 
AMERICAN  OIL  CHEMISTS'  SOCIETY 
ASS'N  OF  OFFICIAL  RACING  CHEMISTS 
BAKERY  ENGINEERS  OF  AMERICA 
INSTITUTE  OF  FOOD  TECHNOLOGY 
SIGMA  XI 


II  B-128 


Aluminum 

Coppar 

Cadmium 

Lead 

Manganese 

Silver 
21  nc 
Mercury 

pH 

Specific 


MILLI-EQUIVALENTS 

0.593 
0.988 

30.015 

2.393 

23.536 

0,155 
0.052 


0.400 

0.643 

MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than  0.1 
0.5 
Less  than  0.05 
Less  than  0.05 

Loss  than  0.05 
Less  than  0.5 
Less  than  0.01 


8.5 
conductance 


2,500  mlcromhos  per  cc 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


CHEMIST 


;^ :±JJ^_£tJJ^llLLk—12L-jLllSLk^^  FPU  ADVERTISING  PURPOSES  WITHOUT  OBTAINING  PRIOR  WRITTEN  AUTHORIZATION 


THE 


nf3SSY0ifi[l  LABQQATOQIES  COMPAHY 


Aralylicjl  jnd   Conwltirsi    CbiKtilti 

2600   VCST    29TH   AVENUE 

DENVER.    C0L0KAD0      60211 

ANALYSIS   rEfOST 


TCLEPHONE   455-3641 


ATLANTIC  RICHFIELD  COKPANY 


DATE  RECEIVED: 
DATE   REPORTED: 


1/6/75 
1/15/75 


LAB.   NUMBER:     5942 


SAMPLE  r\AARKED:        $Q  ^  1,910   Feet  3  AM 
ANALYSIS: 


(by  flairs) 


Calcium 
Magnesiu 
Sodium     Wf 
Carbonate 
Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


MILLIGRAMS 
PER  LITER 

12 
2.5 

2»503 
96 

5,210 

S40 
3.0 
0.3- 
less  than  0.1 
17 


Iron 

Fluoride 

P.   alkalinity,   in  terms  of 

calcium  carbonate 
MO  alkalinity,   in  terms  of 

calcium  carbonate 
Hardness,   in  terms  of 

calcium  carbonate 

Total   dissolved  solids 
(calculated) 

Anwonl  a  -nitrogen 

LttMuia 

Bsrf  unt 

Hexavalent  chromium 

Arsenic 


0.34 
20 


35 


5,130 


Sele61um 

Boron 

Hydroxide 


24 
5.6 
Less  than  1.0 
Less  than  0.05 
Less  than  0.01 

Less  than  0.01 
1.8 
Less  than  0.1 


'.EMBERS  OF: 


cc:  Tosco 


AMERICAN  ASS'N  OF  CEREAL  CHEMISTS 
AMERICAN  CHEMICAL  SOCIETY 
AMERICAN  OIL  CHEMISTS'   SOCIETY 
ASS'N  OF  OFTICIAL  RACING  CHEMISTS 
BAKERY  ENGINEERS  OF  AMERICA 
INSTITUTE  OF  FOOD  TECHNOLOGY 
SIGMA  XI 


Aluminum 

Cooper 

Catolura 

Lead 

Manganese 

Silver 

Z&nc 

Karcury 


SAMPLES  ARE  DISCARDED  IN  IS  DAYS  FROM  DATE  OF 
REPORT  UNLESS  V/E  ARE  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LOf^GER  PfrPIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLI-EQUIVALENTS 

0.599 

0.323 

113.100 

3,137 

85.444 

23.575 

0.0G2 


o.ooo 

1.072 

MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than  0.1 

0.04 

0.07 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 
Less  than  0.01 


pH  8.4 

Specific  conductance 


9,200  Ricromhos  per  cc 


THE  INDUSTRIAL-LABORATORIES  COMPANY 


II  B-129 


CHEMIST 


MS  VCPOPT  IS  NOT  TO  BE  REPRODUCEO.   IN  WHOLE  OR  IN  PART.  FOR  ADVERTISING  PURPOSES  WITHOUT  OBTAINING  PRIOR  WRITTEN  AUTHORIZATION 


COMMERCIAL  TESTING    &   ENGINEERING    CO. 

GENERAL    OFFICES:   220    NORTH    LA  SALLE    STREET,   CHICAGO.    ILLINOIS    00601      •     AREA    CODE    312    720-8434 
Reply   tO  INSTRUMENTAL   ANALYSIS   DIVISION.       14335  WEST   44TH   AVENUE,   GOLDEN,  COLORADO  80401,    PHONE:    303-278-952) 


To: 


Mr.  Frank  Haas  . 
The  Oil  Shale  Corporation 
18200  West  Hiway  72 
Golden,  Colorado  80401 


P.  O.  No. 


SamplrvNo.:  ARCO  SG  #8  600'      1600  ma 
10/26/74 


Date:    9  January  75 


Analyst:    s.   Sweeney 


IAD  No.:  97-183-002-12 


CONCENTRATION  IN  yg/ml 


ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

Thorium 

Gadolinium 

Molybdenum 

0.02 

Titanium 

0.1 

Bismuth 

Europium 

Niobium 

Scandium 

Lead 

<0.02 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

Mercury 
W    Gold 

Platinum 

Iridium 

Osmi  urn 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lute  ti  urn 

Ytterbium 

Thulium 

Erbium 

Hoi  mi  urn 

Dysprosium 


NR 


Praseodymium 

i 

Cerium 

Lanthanum 

Barium 

Cesium 

Iodine 

Tellurium 

Antimony 

"Pin 

Indium 

Cadmium 

Silver 

Palladium 

Rhodium 


0.03 
0.003 


0.7 


0.009 


0.004 


STD 


NR  -  Not  Reported 

All  elements  not  reporled  <0.()04    uQ/ml    ^   ^"^^ 

*  Not  reported  upon  request 


Approved: 


Reply  to 


COMMERCIAL  TESTING   &  ENGINEERING   CO. 

GENEKAL    OFFICES:   228    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00001      •     AREA    CODE    312    720-8434 
INSTRUMENTAL   ANALYSIS  DIVISION,       14335  WEST   44TH   AVENUE,    GOLDEN,   COLORADO  80401,    PHONE:    303-278-9521 


To:  Mr.  Frank  Haas  ' 

The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


Date:  9  January  75 


Analyst:  s>  Sweeney 


P.  O.  No.: 

Sample  No.: 

ARCO  et 

al    SG  #8  971 

IAD  No.: 

97-183-002-12 

Top  of  mining  zone 

11/4/74                            CONCENTRATION 

IN     pg/ml 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

<0.001 

Thorium 

Gadolinium 

Molybdenum 

0.02 

Titanium 

0.2 

Bismuth 

Europium 

Niobium 

Scandium 

<0.001 

Lead 

<0.01 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

Mercury 

NR 

Praseodymium 

Strontium 

2 

Chlorine 

* 

• 

Gold 

Cerium 

Rubidium 

0.01 

Sulfur 

* 

Platinum 

Lanthanum 

Bromine 

0.03 

Phosphorus 

0.3 

Iridium 

Barium 

;0.2 

Selenium 

0.003 

Silicon 

* 

Osmi  urn 

Cesium 

0.006 

Arsenic 

0.05 

Aluminum 

0.2 

Rhenium 

Iodine 

0.004 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.02 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.04 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.04 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.02 

Carbon 

NR 

Thulium 

Silver 

0.004 

Iron 

0.06 

Boron 

1 

Erbium 

Palladium 

Manganese 

0.01 

Beryllium 

• 

Hoi  mi  urn 
Dysprosium 

Rhodium 

Chromium 

0.01 

Lithium 
Hydrogen 

3 

NR 

NR  -  Not  Reported 

All  elements  not  reported  <0.  QQ2    no/ml 

*  Not  reported  upon  request 


II    B   131     Approved: 


COMMERCIAL  TESTING   Si   ENGINEERING   CO. 

GENERAL    OFFICES:    220    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    G0601      •     AREA    CODE    312    726-0434 
Reply  tO  INSTRUMENTAL   ANALYSIS  DIVISION,       14335  WEST   44TH   AVENUE,   GOIDEN,   COLORADO  80401,    PHONE:    303-278-9521 


To-.   Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  Colorado  80401 


:;\ 


Date:    9  January  75 


P.  O.  No.: 

Sample  No.:    ARCO  et  al    SG  #8  Bottom  of 
mining  zone  @  1013 


Analvst:    S.   Sweeney 


IAD  No.:     97-183-002-12 


CONCENTRATION  IN  yg/ml 


ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.005 

Thorium 

Gadolinium 

Molybdenum 

0.03 

Titanium 

0.2 

Bismuth 

Europium 

Niobium 

Scandium 

0.02 

Lead 

<0.01 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

• 

Mercury 
Gold 

NR 

Praseodymium 

i 

Cerium 

Strontium 
Rubidium 

2 

0.02 

Chlorine 
Sulfur 

* 
* 

Platinum 

Lanthanum 

> 

Bromine 

0.06 

Phosphorus 

0.3 

Iridium 

Barium 

0.8 

Selenium 

Silicon 

* 

Osmium 

Cesium 

0.01 

Arsenic 

.  0.1 

Aluminum 

2 

Rhenium 

Iodine 

0.004 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

0.002 

Sodium 

* 

Tantalum 

Antimony 

0.002 

Zinc 

0.1 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.08 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.04 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.01 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.3 

Boron 

0.5 

Erbium 

Palladium 

Manganese 

0.05 

Beryl! ium 

0.004 

• 

Hoi  mi  urn 
Dysprosium 

Rhodium 

Chromium 

0.006 

Lithium 
Hydrogen 

3 

NR 

NR  -  Not  Reported 

All  elements  not  reported  <0.  002    pg/ml       H    B-132 

*  Not  reported  upon  request 


Approved: 


COMMERCIAL  TESTING    St   ENGINEERING   CO. 

GENCRAL   OFFICES:   22B    NORTH    LA  SALLE    STREET,    CHICAGO,    ILLINOIS    G0G01      •     AREA    CODE    312    726-8434 
Reply  tO  INSTRUMENTAL    ANALYSIS   DIVISION,       14335   WEST   44TH   AVENUE,    GOLDEN.   COLORADO  80401,    PHONE:    303  27B-952I 


To:   Mr.  Frank  Haas 

The  Oil  Shale  Corp. 
18200  West  Hiway  72 
Golden,  CO  80401 


/\ 


A 


/,.  ...  i 


P.  O.   No.: 
Sample  No.: 


SC~i 


Date:       3  February  75 


Analyst:      S.   Sweeney 


ARCO  environmental   upper  aquifer  -  conduct-    iad  No.:      97-210-002-06 
ivity  2500  my-Pkr  set  0  950'    -  Jetting  J2 

-.,..       ,  CONCENTRATION  IN      u9rml 


Filtrate 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead  10.02 

Thallium 

Mercury  NR 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Hoi  mi  urn 

Dysprosium 

NR  -  Not  Reported 

All  elements  not  reported 

*Not  reported  upon 


Terbium 

Gadolinium 

Europium 

Samarium 

Neodymium 

Praseodymium 

Cerium 

Lanthanum 

Barium    •   0.7 

Cesium      0.005 

Iodine      0.02 

Tellurium 

Antimony 

Tin 

Indium      STD 

Cadmium 

Silver 

Palladium 

Rhodium 


<o.  004  vig/ml  II  B'133 
request 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


0.03 

^  0.006 

0.7 

0.02 

0.08 

0.03 
0.005 
0.01 
0.3 
0.02 
0.03 
<0.02 
0.4 
0.004 
0.02 


Vanadium 

Titanium 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Silicon 

Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryl  1 ium 

Lithium 

Hydrogen 


0.01 
0.05 
0.002 


0.1 


0.2 


NR 
NR 
NR 
2 

5 

NR 


Approved: 


z^cA 


Reply  to 


COMMERCIAL  TESTING    &   ENGINEERING    CO. 

GENERAL   OFTICES:   220    NORTH    LA  SALLE    STREET,   CHICAGO.    ILLINOIS    60601      •     AREA    CODE    312    726-0434 
INSTRUMENTAL   ANALYSIS   DIVISION.       14335  WEST   44TH    AVENUE,   GOLDEN,    COLORADO  80401,    PHONE:    303-278-9521 


To:      Mr.    Frank  Haas 

The  Oil   Shale  Corp. 
18200  West  Hi  way  72 
Golden,  CO     80401 

- 

\ 

Date:     3 

February  75 

P.  O.  No.: 

SC 

-? 

Analyst: 

S.   Sweeney 

Sample  No.: 

Pkr  set  at  1910'    conductivity 

temp.    29.5   C           CONCENTRATION 
Filtrate 

8000  my 
in    yg/ml 

IAD  No.: 

97-210-002-06 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.01 

Thorium 

Gadolinium 

Molybdenum 

0.03 

Titanium 

0.1 

Bismuth 

Europium 

Niobium 

0.002 

Scandium 

0.002 

Lead 

0.02 

Samarium 

Zirconium 

0.03 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

0.002 

Potassium 

* 

• 

Mercury 

NR 

Praseodymium 

Strontium 

1 

Chlorine 

* 

Gold 

Cerium 

Rubidium 

0.09 

Sulfur 

* 

Platinum 

Lanthanum 

0. 

004 

Bromine 

2 

Phosphorus 

0.6 

Iridium 

Barium 

1  2 

Selenium 

Silicon 

* 

Osmium 

Cesium 

0. 

2 

Arsenic 

0.03 

Aluminum 

0.2 

Rhenium 

Iodine 

0. 

7 

Germanium 

0.007 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

0.004 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.1 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.02 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.2 

Nitrogen 

NR 

Ytterbium 

Cadmi  urn 

Cobalt 

<0.01 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.2 

Boron 

>10 

Erbium 

Palladium 

Manganese 

0.09 

Beryl  1 ium 

<0.001 

• 

Hoi  mi  urn 
Dysprosium 

Rhodium 

Chromium 

0.01 

Lithium 
Hydrogen 

>10 

NR 

NR  -  Not  Reported 

All  elements  not  reported 

*Not  reported  upon 


<o.  004  yg/ml  n  B-134 
request 


Approved: 


RECEIVED 
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TOSCO/GOLDEN 


CABLE  ADDRC5S  COMTIC 


COMMERCIAL  TESTING    81   ENGINEERING   CO. 

GENERAL  OFFICES:   228    NORTH    LA  SALLE    STREET,   CHICAGO.    ILLINOIS    00001     •    AREA    CODE    312    726-8434 


/\ 


Reply  to 

Instrumental  Analysis  Division 
14335  West  44th  Avenue 
Golden.  Colorado  80401 


ZDLli 'Z2k 


VNC!    l»i>« 


3  February  75 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  CO  80401 

Re:  IAD  #97-210-002-06 

Analytical  Report 

1)  ARC0  environmental  sample  SG-1  Lower  Aquifer 

SG-1  Pkr  set  @  1930'  * 

> fl)     ARCO  environmental  upper  aquifer  -  conductivity 
Y  2500  mvi  -  Pkr  set  @  950'  -  12/17/74 

Temp.  25.5°C  Jetting  #2  SG--? 


i /3)  ARCO  environmental  sample  lower  aqui 
v  Pkr  set  0  1910'  conductivity  8000 

Temp.  29.5°C 


fer  SG-8 
my 


*Test  performed  on  water  marked  "Regular" 
Outside  Laboratory 


T0C* 
mg/liter 


<1 


Phone:  303-278-9521 


M.  L.  Jacobs,  Ph.D 
Divisiona/ Manager 


MLJ/hb 


II  B-135 
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CAIUE  AOOntss  COMTCCO 


COMMERCIAL  TESTS  l\!G    &   EWGINEERfWG   CO. 

GENERAL   OFFICES:   220    NORTH    LA  SALLC    STRUCT,   CHICAGO,    ILLINOIS    00001     •    AREA    CODE    312    720-8434 


Reply  to 

Instrumental  Analysis  Division 
14335  West  44th  Avenue 
Golden.  Colorado  80401 


I 

S'NO     l»DO 


Phone:  303-270-9521 


9  January  75 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  CO  80401 

RE:   IAD  #97-183-002-12 


Analytical    Report 


TOC* 
mg/ liter 


Environmental  Cb-4  (11-17-74) 
Environmental  Cb-2  (11-16-74) 
Environmental   Cb-1    (11-18-74) 

ARC0  SG  #1   above  Base  "A"  grove  G>  970' 
ARC0  et  al   SG  //I   @  11 05'    Base  mine  Zone    " 
ARC0  et  al   SG  #17  #7  Dst.    lOiy'-lOeZ1 

t^fikCO  et  al   SG  #8  Btm  of  mining  zone  @  1013'     . 

Top  of  parachute  cr  @  706 
l^KRCO  et  al   SG  #8  971-Top  of  mining  zone   (11-4-74) 

SG  #1   0  613' 
/>^RC0  SG  #8  600'    1600  Ml  10-26-74 

ARC0  et  al   #17  Dst  Depth  808'    (11-9-74) 

*Test  performed  on  water  make   "Regular". 
Minus  sign  indicates  less  than  reported  value. 


M/L.   Jacobs,    Ph.D. 
Divisional   Manager 


MLJ/hb 
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HAZEN   RESEARCH,  1WG.         >/ 


REPORT  OF  ANALYSIS 

Supplement  to  report  dated  February  19,    197  5 


■4S01    INDIANA   STREET 
GOLDEN,    COLORADO  •  00401 
TELEPHONE    303/279-/1501 


Mr.  Frank  C.  Haas 
The  Oil  Shale  Corporation 
10200  West  Highway  7  2 
Golden,  Colorado  80.401 


Date:     February  27,    1975 


HRI  Project  No. 
HRI  Series  No. 
Samples  Rec'd 


535 
7791 
1/6/75 


Analysis 
No. 


Sample 
Designation 


pCi/1 

15      226  O  •       •        '* 

Ra  +     Precision* 


7791-1         212-83 

-2        ARCO  Environmental  Sample 

Lower  Aquifer  SG-8 
-3        ARCO  Environmental  Sample 
Upper  Aquifer  SG-11 


8.4 


+     3.8 


2.7    a     ±     2.2 


3.0         +     1.9 


By:„ 


*-*~^ 


tSL 


John  C.  Jarvis 

Manager,  Analytical  Laboratory 

*Variability  of  the  radioactive  disintegration  process  (counting  error)  at 
the  95%  confidence  level,   1.9  6CT 

amb 
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RESEARCH   AND   DEVELOPMENT   IOR   THE   CHEMICAL   AND  MINERAL   INDUSTRIES 


tueb    '3v::;iy:     : :: "  ass csctijy 


Analytical  jnd  Conitshmg  Cbtmisli 

2600   WEST   29TH   AVENUE 

DENVER.    COLORADO      80211 

ANAIYSIS   B£fO«T 


TELEPHONE  455-3641 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado    80202 

Attn:     John  Matis 

SAMPLE  MARKED:       SG  #8  11/5  Bottom  of  Mining  Zone 
ANALYSIS: 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


11/26/78 
3/7/75 

5015 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATR  OF 
REPORT  UKL^SS  WE  ARE  REQUESTED,  IN  WRITING, 
TO  RETAIN  THcM  FOR  A  LOKGES  P5RIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING,     ETC.)     IN     ADVANCE. 


MEMBERS  OF: 


MILLIGRAMS 

PER  LITER 

Calcium 

8.2 

Magnesium 

6.7 

Sodium 

840 

Carbonate 

7.0 

Bicarbonate 

2,245 

Chloride 

10 

Sul fate 

Less 

than  4.0 

Nitrate 

Less 

than  0.1 

Phosphate 

Less 

than  0.1 

Silicon  dioxide 

11 

MILLI-EQUIVALENTS 

0.409 

0.551 

36.540 

•      0.400 

36.796 

0.282 


0.366 


Iron 

Fl  uoride 

P.    alkalinity,  in  terms  of 

calcium  carbonate 
M0  alkalinity,   in  terms  of 

calcium  carbonate 
Hardness,  in  terms  of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 

Ammonia-nitrogen 

Lithium 

Bari  urn 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


0.05 


10 


0.526 

MILLIGRAMS  PER  LITER 


f 

... 

Aluminum 

Less  than 

0.1 

Copper 

Less  than 

0.1 

44 

Cadmium 

Less  than 

0.01 

2,000 

Lead 

Less  than 

0.05 

Manganese 

Less  than 

0.05 

0.5 

Silver 

Less  than 

0.05 

Less 

than  0.5 

Z1nc 

Less  than 

0.5 

Less 

than  1.0 

Less 

than  0.01 

Less 

than  0.01 

pH 

8.3 

Specific 

conductance       1,800 

micromhos  \ 

Less 

than  0.01 
2.3 

Less 

than  0.1 

AMERICAN  ASS'N  OF  CEREAL  CHEMISTS 
AMERICAN  CHEMICAL  SOCIETY 
AMERICAN  OIL  CHEMISTS'  SOCIETY 
ASS'N  OF  OFFICIAL  RACING  CHEMISTS 
BAKERY  ENGINEERS  OF  AMERICA 
INSTITUTE  OF  FOOD  TECHNOLOGY 
SIGMA  XI 
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THE    NDUSJJHAL  LABORATORIES  COMPANY 


■ 


WHOLE  OR  IN  PART   FOR  ADVERTISING  PURPOSES  WITHOUT  OBTAINING  PRIOR  WRITTEN  AUTHOR  I ZATION 


Analytical  juJ  Consulting  Chemists 

2600  WtST  29TH  AVENUE 

DENVER,  COLORADO  80211 

ANALYSIS   BEPORT 


TELEPHONE  455-3641 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado     80202 
Attn:     John  Matis 


SAMPLE  MARKED:      SG  #8  11/5  Bottom  of  Mining  Zone 
ANALYSIS: 


DATE  RECEIVED:  11/26/74 

DATE  REPORTED:  3/11/75 

LAB.  NUMBER:  5015 

SUPPLEMENTAL   REPORT 

SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED.  IN  WPITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING,     ECT.)     IN    ADVANCE. 


MO  alkalinity,  in  terms  of 
calcium  carbonate 


1,830  milligrams  per  liter 


/.'.!.W 


as  O?: 


AMERICAN   ASS'N   OF   CF.REAL   CHEMISTS 
AMERICAN  CHEMICAL   F-OCIETY 
AMERICAN  CHi.  CHEMISTS'  *OCIETY 
ASS'N  OF  OFFICIAL  RACING  CHCMISTS 
BAKERY  ENGINEERS  C.T  AMERICA 
INSTITUTE  CF  FOOO  TECHNOLOGY 
SIGMA  XI 


THE  INDUSTRIAL 


APANY 


CHEMIST 


THIS   REPORT   IS    KOT   TO    BE    REPRODUCED.    IN    WHOLE    OR    IN    PART.    FOR    ADVERTISING    PURPOSES    WITHOUT   OBTAINING    PRIOR    WRITTEN    AUTHORIZATION 
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Antljiicjl  jnd  ContHlliug   Chemnll 

2600   VrEST   29TH   AVENUE 

DCNVCR,    COLORADO      6021 1 

ANAIYSIJ   EIPCWT 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Mat is 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5015 


SAMPLE  MAEKED:        SG  #8  n/5  Bottom  of  Mining  Zone 
ANALYSIS: 


SAMfLES  ARE  DISCARDED  IN  IS  DAYS  FRO'.*  DATE  OF 
REPORT  UNLESS  WE  ARE  RE0UEST20.  IN  V;,TIT;;<g. 
TO  DETAIN'  THEM  FOR  A  LOKGEH  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMAiSD- 
IATULY  UNLESS  CLIENT  NA5  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


EMBl 


fOF: 


MILLIGRAMS 

PER  LITER 

Calcium 

7.4 

Magnesium 

5.5 

'Sodium 

180 

Carbonate 

6 

Bicarbonate 

500 

Chloride 

5.5 

Sulfate 

Less 

than  4.0 

Nitrate 

Less 

than  0.1    - 

Phosphate 

Less 

than  0.1 

Silicon  dioxide 

11 

Iron 

0.05 

Fl  uoride 

10 

P.   alkalinity,  in  terns 

of 

Aluminum 

calcium  carbonate 

— 

Copper 

MO  alkalinity,   in  terms 

of 

Cadmium 

calcium  carbonate 

— 

Lead 

Hardness,   in  terms  of 

Manganese 

calcium  carbonate 

41        - 

Total   dissolved  solids 

330 

Silver 

(calculated) 

/ 

0.5 

Zinc 

Ammonia-nitrogen 

Lithium 

Less 

than  0.5 

pH 

Barium 

Less 

than  1.0 

Specific 

Hexavalent  chromium 

Less 

than  0.01 

Arsenic 

Less 

than  0.01 

Selenium 

Less 

than  0.01 

Boron 

2.3 

Hydroxide 

Less 

than  0.1 

AMERICAN  ASS'N  OF  CEREAL  CHFMISTS 
AMERICAN  CHEMICAL  SOCIETY 
AMERICAN  CIL  CHEMISTS'  SOCIETY 
ASS'N  OF  OFFICIAL  RACING  CHLMISTS 
BAKERY  ENGINEERS  OF  AMERICA 
INSTITUTE  OF     F  OOO     TECHNOLOGY 
S I GMA  X  I 


MILLI-EQUIVALENTS 

0.369 
0.453 
7.830 

8.195 

0.366 


0.526 


MILLIGRAMS  PER  LITER 


Less 

than  0.1 

Less 

than  0.1 

Less 

than  0.01 

Less 

than  0.05 

Less 

than  0.05 

Less 

than  0.05 

Less 

than  0.5 

8.3 


1,550  mi cromhos 
per  cc 
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THE  INDUSTRIAt-bABORATORIES  COMPANY 


qa^.\.  jy  CfL^<---^ 


CULM  I  ST 


'li  •vF.POPT  IS  NOT  TO  FIE  REPRODUCED.   IN  WHOLE  OR   IN  PART,  FOR  ADVERTISING  PURPOSES  WITHOUT  OBTAINING  PRIOR  WRITTEN  AUTHORIZATION 
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Analytical  and  Consulting   ChtKtuti     — .- 

2600   WEST   2  9TV!  AVENUE 

DENVER,    C0LOXVJX)      60211 

ANAIYSJ5   fYr'CST 


TELFPHO.VE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATi:  RECEIVED: 
DATS   REPORTED: 


1/6/75 
1/15/75 


LAD.  NUMBER:    5942 


SAMPLE  MARKED: 


ANALYSIS 


SG  #8  1,910  Feet  8  AM 


EMBERS  0 


r : 


MILLIGRAMS 

PER  LITER 

Calcium 

12 

Magnesium 

1.5 

Sodium    (by  flame) 

2,600 

Carbonate 

96 

Bicarbonate 

5,210 

Chloride 

840 

Sulfate 

3.0 

Nitrate 

0.3 

Phosphate 

Less 

than  0.1 

Silicon  dioxide 

17 

Iron 

0.34 

Fluoride 

20 

P.    alkalinity,   in  terns  of 

calcium  carbonate 
MO  alkalinity,   in  terms  of 

calci  urn  carbonate 
Hardness,   in  terns  of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 




Aluminum 

Copper 

.    36 

Cad mi  urn 

6,130 

Lead 

Manganese 

SAMPLES  APE    DISCARDED    IH   15  DAYS    FSJOM   D«>TP.  Oc 

r.trom  UrtLBSS  v.  Ake  fXQUClTZO,  IN  v.'f. iTir:r,, 
TO  f:ETAIN  TH£M  Km  A  LCSGJP  f'CRIOO.  PERISH- 
ABLE SAMFLFS  AF?F  USUALLY  DISCARDED  I /'.->,-.  Lb- 
IATCLY  UNLf-.SS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC  )     IN     ADVANCE. 


MILLI-EQUIVALENTS 

0.599 

0.123 

113.100 

-   3.197 

85.444 

23.575 
0.062 


0.600 

1.072 

MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than  0.1 

0.04 

0.07 
Less  than  0.05 


Amnion  i  a -nitrogen 

Lithium 

Bari  urn 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


Less  than  0.05 
Less  than  0.5 
Less  than  0.01 


AMIf.tr.AM  ASS'N  OF  f  I-  n  I .  ».  L  CHTMISTS 
AMERICAN  CHEMICAL  SOCIETY 
AMERICAN  Oil.   CI!'  Ml  '..  I  S'   r.  O  C  I  E  T  Y 
ASS".  HI  OfFICIAL  FACING  CHEMISTS 
HAKIFY  ENGINEERS  01'  AMERICA 
INSTITUTE  Ol  FOOD  TECHNOLOGY 
SIGMA  XI 


CC 


24  Silver 

6.6       Zinc 
Less  than  1.0       Mercury 
Less  than  0.05 
Less  than  0.01     pH  8.4 

Specific  conductance     9,200  micromhos  per  cc 
Less  than  0.01 
1.8 
Less  than  0.1 

THE  INDUSTRIAL  LABORATORIES  COMPANY 

CHEMIST 
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~ .      Analytical  jnd   Conitillini    Cbtvtiitl 


26O0    «rST    29TH   AVENUE 

Dt'NVF.R,    COLORADO      »02  1 1 

ANALYSIS   C;?C«T 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:      1/6/75 
DATE-  REPORTED:    1/15/75 


LAB.  NUMBHR: 


5941 


SAMPLE  MARKED:        SG  #8  12/12/74  950//  Jetting  #2 
ANALYSIS: 


OF: 


Calcium 

Magnesium 

Sodium    (by  flame) 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


MILLIGRAMS 
PER  LITER 

12 

12 

690 

72 

1,740 

5.5 
2.5 
0.2    ' 
Less  than  0. 1 

12 


Iron 

Fl  uoririe 

P.    alkalinity,   in  terns  of 

calcium  carbonate 
M0  alkalinity,   in  terms  of 

calci  urn  carbonate 
Hardness ,   in  terms   of 

calcium  carbonate 
Total    dissolved  solids 

(calculated) 


0.31 
12 


80 
1,670 


Aluminum 
Copper 
Cadmi  urn 
Lead 
Manganese 


SAMPLES  AF;2  DISCARDED  IH  1«  DAYS  PFcOM  DATf!  OF 
REPORT  Ur<Ln$S  WE  AkH  RE3UU?YL'D,  IN  V-T  ITI  .'G. 
TO  RETAIN  THEM  FOR  A  LCiiuER  PERIOD.  Pi". Si  I  H- 
AOLEt  SAMPLES  ARE  USU/LLY  DISCARDED  l/V.ViD- 
IATLLY  Ur:L:..<S  CLIENT  H~i  REQUESTED  SPECIAL 
HANDLING      (FKEEZIKG.      ETC.)      IK     ADVANCE. 


MILLI-EQUIVALENTS 

0.599 

0.988 
30.015 

2.398 
28.536 

0.155 
0.052 


0.400 

0.643 

MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than  0.1   • 

0.5 
Less  than  0.05 
Less  than  0.05 


Ammonia -nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide- 


Less  than  0.05 
Less  than  0.5 
•  Less  than  0.01 


AWLKir.A'J  AbS'N  oy     CFREAL  CHCMISTS 
AMERICAN  CHEMICAL  SOCIETY 
AMERICAN  Oil.  CHEMISTS'  SOCIETY 
AjS'N  OF  OMICIAL  RACING  CHEMISTS 
BAM  RV  ENGINEERS  OF  AMERICA 
IN'jTMUTE  OF  FOOD  TECHNOLOGY 
SK..M*  XI 


cc: 


3.3   Silver 

0.6   Zinc 
Less  than  1.0   Mercury 
Less  than  0.05 

0.01     pH  8.5 

Specific     conductance     2,500  micromhos  per  cc 
Less  than  0.01 

3.6 
Less  than  0.1 

THE  INDUSTRIE  LABQRATORIESyCG^WY 
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cy 


CHLMISI 


I  w      »»  I  u  \ 


oi   I  c  I  kj  r. 


J  t  A  c  £   C        4/ITUAill 


Amlyticjl  j'.d    Conittltt-T    Clrnnti 

2600   V>TST   29TH   AVENUE 

DENVER,    COLOWAOO      e0211 

ANALYSIJ   MPOST 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5006 


56 
AMPLE  MARKED:       Et  Al   #8  971  feet  Top  11/4 


.i^m  i  h 


ANALYSIS: 


MILLIGRAMS 

PER  LITER 

Calcium 

6.6 

Magnesium 

7.7 

Sodium 

350 

Carbonate 

Less 

than  0.1 

Bicarbonate 

1,010 

Chloride 

6.9 

Sul fate 

Less 

than  4 

Nitrate 

0.3 

Phosphate 

Less 

than  0.1 

Silicon  dioxide 

11 

Iron 

Less 

than  0.05 

Fluoride 

12 

P.   alkalinity,   in  terns 

of 

calcium  carbonate 

___ 

MO  al ka 1 i ni iy ,   in  te rms 

of 

calcium  carbonate 

—  _  m 

Hardness ,   in  terms  of 

calcium  carbonate 

• 

•48 

Total  dissolved  solids 

940 

(calculated) 

Ammonia -nitrogen 

1.1 

Lithium 

Less 

than  0.5 

Barium 

Less 

than  1 

Hexavalent  chromium 

Less 

than  0.01 

Arsenic 

0.02 

Selenium 

Less 

than  0.01 

Boron 

Less 

than  0.5 

Hydroxide 

Less 

than  0.1 

AWCRKA'V  ASS'N  OF  CFREAL  CHCMISTS 
AMERICAN  CHEMICAL  SOCIETY 
AMERICAN  Oil   CHCMISTS'  SOCIETY 
ASS'N  OF  OfKICIAL  RACING  CHEMISTS 
BAKf.PY  ENGINEERS  CF  AMERICA 
INSTITUTE  or  FOOL<  TECHNOLOGY 
S  I  CM*   X  | 


II  3-1.45 


SAMPLES  ARE  DISCARDED  IN  15  DAYs  FROM  OATE  Ol" 
REPORT  UNLESS  WE  AF:H  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  l.OKGGH  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  IPEClAL 
HANDLING     (FREEZING.     ETC)     IN     ADVANCE 


MILLI-EQUIVALENTS 

0.329 

0.634 

16,530 

*     16.554 


Aluminum 

Copper 

Cadmium 

Lead 

Manganese 

Silver 
Zinc 


0.366 


0.631 

MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than  0.1 
Less  than  0.01 
Less  than0.05 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 


pH      8.1 
Specific  conductance 

1,650  micromhos  per  cc 


the  jNDusjtfiSL  im^MRii^m^^ 


1 


CHEMIST 


lijii 


HtlOf  i      IS  HOT  TO  (it     PTPFiODUCEO.   IN  WHOLE  .TR  IN  PART.  FOR  AOVEFTISIKC,  PURPOSES  WITHOUT  OBTAINING  PRIOR  WRITTEN  AUTHORIZATION 


1 ' 


Anmljiitjl  ji<J  Comnltiug  Cbtmuii 

2600   VfcEST    29TK   AVfWE 

DENVER.    COLORADO      &0211 

ANALYSIS    CFPOXT 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5005 


SAMPLE  MARKED: 


5& 

>0  #8  600  feet  10/26 


ANALYSIS: 


Calcium 

Magnesium 

.Sodium 

Carbonate 

Bicarbonate 


MILLIGRAMS 
PER  LITER 

23 
33 

170 
Less  than  0.1 
510 


SAMPLES  ARE  DISCARDED  IK  15  DAYa  FkO.-A  OAT?  OF 
REPOST  UNLESS  WE  ARE  REQUESTED.  IK  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLICNT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC)     IN     ADVANCE 


MILLI-EQUIVALENTS 

1.148 
2.715 

7.395 

8.358 


Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


6.9 
85 
0.6 
Less  than  0.1 
*  19 


1.768 


0.633 


OF: 


Iron 

Fluoride 

P.   alkalinity,   in  terns  of 
calcium  carbonate 


0.11 
9.2 


0.484 


MILLIGRAMS  PER  LITER 


M0  alkalinity,  in  terms 

of 

calcium  carbonate 

— 

Aluminum 

Less 

than 

0.1 

Hardness,  in  terms  of  . 

m 

. 

Copper 

Less 

than 

0.1 

'calcium  carbonate 

190 

Cadmium 

Less 

than 

0.01 

Total  dissolved  sol" 

"ds  ■ 

600  • 

Lead 

Less 

than 

0.05 

(calculated) 

I* 

Manganese 

Less 

than 

0.05 

Ammonia -nitrogen 

0.3 

Silver 

Less 

than 

0.05 

Lithium 

Less 

th 

an  0.5 

Zinc 

Less 

than 

0.5 

Barium 

Less 

th 

an  1.0 

Hexavalent  chromium 

Less 

th 

an  0.01 

Arsenic 

Less 

th 

an  0.01 

Selenium 

Less 

th 

an  0.01 

pH  ' 

8.1 

Boron 

2.5 

Specific  con 

ductance 

Hydroxide 

Less 

th 

an  0.1 

990  microm 

hos  per  cc 

AMLTTTCAJ  ASS'N  OF  CFREAL  CHEMISTS 
AMERICAN  CUFMICAL  SOCIETY 
AMERICAN  OIL  CHEMISTS*  SOCIETY 
ASS'N  OF  OFFICIAL  f:ACINC-  CHEMISTS 
HAKERY  ENGlNE.I.S  OF  AMERICA 
INSTITUTE  OF     FOOL"  TECHNOLOGY 
SIC*.'*  XI 
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THE  I NDUSTR I AL LABORATORIES  COMPANY 
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'I'  RCPOFT  IS  NOT  TO  OE  REPRODUCED.   IN  WHOLE  OR  IN  PART,  FOR  ADVERTISING  PURPOSES  WITHOUT  OBTAINING  PRIOR  WRITTEN  AUTHORIZATION 
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II  B-5 
BASELINE  GROUND  WATER  QUALITY  DATA 

Several  wells  or  core  holes  have  been  drilled,  completed  and  sampled  as 
part  of  the  ground  water  baseline  monitoring  network.  The  analyses  of 
some  of  those  initial  baseline  samples  arc  included  in  this  segment  of 
Quarterly  Report  fl2.     Some  data  appeared  in  Quarterly  Report  til   as  upper 
zone  samples  during  drilling,  alluvial  well  samples,  and  mnoitoring  samples. 
In  the  future,  most  ground  water  analystical  data  will  appear  in  the  Base- 
line Water  Quality  Section  of  the  quarterly  reports.   Drilling  activity, 
and  hence  drilling  water  data,  will  be  greatly  reduced  in  1975. 

On  a  semi-annual  basis  ground  water  samples  will  be  collected  from  all 
appropriate  well  bores  and  analyzed  for  baseline  documentation.  The 
constituent  list  may  change  from  time  to  time  as  criteria  are  reviewed 
and  modified. 

The  Project  is  now  five  months  into  the  first  year  of  baseline  documentation, 
Therefore,  in  April  (extending  into  May)  the  next  major  ground  water 
sampling  run  will  commence.  Data  from  that  sampling  run  may  or  may  not 
be  available  for  Quarterly  Report  #3,  depending  on  analytical  lag  time. 
Until  those  samples  are  collected  and  analyzed,  detailed  ground  water 
quality  interpretation  and/or  correlation,  based  upon  the  baseline  ground 
water  monitoring  network,  would  be  inappropriate. 
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TABLE  u   B5-1 


WATER  QUALITY  ANALYSIS 
ENVIRONMENTAL  BASELINE  MONITORING 


Well  Number:  Cb- | 


Date 

11-18-74 

1.          "ATuiniiuun    (ug/1) 

.05 

2.            Ammonia   (w/l) 

2.1 

3.             Arsenic     (ug/lj 

.002 

4~~            Barium      (ug/1) 

.ns- 

5.             Beryllium    (ug/1) 

<  .002 

6.              Bicarbonate       (mg/1) 

2570 

7.             Bismuth      (ug/1) 

<  .002 

8.              Boron       (ug/1) 

.7 

9.            Cadmium    fug/1) 

<  .002 

10.              Calcium    (mg/1) 

9.4 

11.              Carbonate    (mg/1) 

<.l 

12.             Cerium   (mg/1) 

<  .002 

13.              Chloride      (mg/1) 

82 

14 .              Chrome,   Ilexavalent 

.006 

15.              Cobalt       (ug/1) 

*    .01 

16.             Conductivity,  Specific    (utr) 

5800 

17.              Copper    (ug/1) 

.09 

18.             Fluoride      (mg/1) 

16 

19.              Gallium        (ug/1) 

<.002 

20.              Hardness,  Total 

35 

21.  •           Hydroxide  (mo/ 11 

<  .1 

22.             Iron      [ug/1) 

.  3 

23.              Lead      (.ug/1  J 

<.oos 

24.             Lithium      (ug/1) 

.3 

25.            Magnesium    (mg/1) 

S.2 

26.            Manganese    (ug/1) 

2 

27.            Mercm-y      (ug/1) 

- 

26.             Molybdenum    (ug/1) 

.02 

29.              Nickel       (ug/l) 

.009 

30.             Nitrate      (mg/1) 

.5 

31 .             pH 

8.2 

32.             Phosphate,  Total 

<.l 

33.              Potassium    (mg/1) 

9 

34.              Selenium      (ug/1) 

4  .002 

35.             Silica      (mg/1) 

11 

C*  )  36 .          ~ STJ  ver      ( ug/ 1 ) 

<.002 

37.             Sodium      (mg/1) 

y  so 

38.              Solids,   Dissolved      (mg/1) 

2366 

39.              St  rout  iu'ii      (ug/1) 

.4 

40.              Sulfate      (mg/1) 

<   4 

4.1.              Titanium      (ug/1) 

.05 

42.             Vanadium     (ug/1) 

.002 

43.             Yttrium    (iiht/1) 

<   .002 

44.             £inc       (ug/lj 

.01 

45.              Zirconium          (ug/1) 

^  .002 

46.             Radioactivity 

Gross  Alpha    (pel) 

4.3 

Radium       --° 

, JLL     - 

Gross  Beta    (pel) 

fl 

niornim  ~23iV* 

Uranium1"* 

W.            ToTarOrgafuc  Carbon  "(TOC) 

If  TOCvlO  mgl/1   then  measure 
Dissolved -Organic  Carbon 

'-L 

Suspended  Organic  tarboii 



Phonnls 



Sul  !  ur,     Ac  id  r..\t  ract 

1 

Ni  t  rogen,   Base  l.xt  ract 

, 

■(*)' 


** 


Not  r  qui  red 

Required  if  gross  alpha  is  greater  t 

Required  if  gross  beta  is  greater  tli, 

1  I    11 


urn  4  pic  onirics  | 

in  100  picocuric". 
■1  IN 


>er  1  iter   (pel)  . 
per  liter   (pel) , 


TABLE 


-1L.B.S.? 


WATER  QUALITY  ANALYSIS 
ENVIRONMENTAL  BASELINE  MONITORING 


Well  Number:  Ch-? 


Date 
T7 — 


3. 


~57 


T. 


~W7 

w. 

IT 


IT. 


IT. 


U. 

IT, 


IF. 


21. 
227 
237 


24. 


25. 
257 
277 
287 
2TC 
507 
3T7 
527 
337 
S"47 
557 
C*)567 


3T 

3s: 


40T 
41T 
427 
437 
4T7 
4T7 
45T 


477 


Al  inin  n"um_£ur./ 1 ) 


11-16-74 


"Shimon in   fmi^/1 ) 
Arsenic  "fTityfj 

Barium (us/l) 

Beryl]  i  u-,i    (_in\/i) 

"Bicarbonate 
h  I  smut  IT 

"Boron      (ug/1 

Tacbiiitnn    (i  i  g  /J) 
Ca  1  cium  ~j hig/J ) 

""Carbonate" 


Cerium  (, 

Chloride 

Chrome  ~Hcxa^aTcn"t 
"CoKalt      (ug/1) 
Conduct ivit y,   Specific 


topper    fug/1) 

F  1  u  o  rule      (m^/l) 


177" 

u. 

19. GaTlTum~~ 

20.  Hardness^ 

1  iy_d 7oxT^e~?7^77j 
Iron     (ug/IJ 
Lcaa      Cug7TJ 


Magnesium    fme/1) 


Manganese 


* 


"Not 

Rcqtij  rci 
Requi  red  if  gr 


Mercury (ug/1 ) 

MoTvbdenun    (iWl] 
"  NickeT" 
Nitrate 


I'Tv o s_phate\_  Total 

Potass]  uin 

5e  lTnTum 

Silica 
~~5j  Ivor 
_  Sod i  um 

KcTlTcl  jfTTJ]  s  sol  v  c 

Si  i  -ontiimi     rjjs7TJ~ 

Sulia  tc__(ing7l"7 
""'Tit  an  f  tun     (ug/Tj 

Vaj  i  all  i  um     {ug/1) 
^Tttriuin    Qiig/l) 

Zinc 

Zirconium     ~JIiiq/l) 

Radioactivity 
Gross  Alpha    fncl) 
Radium 


"tiros s  Beta  (pel) 
Thorju:n  2.50 
~~Uraniumx* 


Total   Orjvuuc  Carbon    fTOC) 


If  TOO  10  ingl/1   then  measure 
Dissolved  Organic  Carbon 

m  i  s  pei  i  led"  0  rgai 1  Tc~Ca  rboff 

~  1'heiio] 

; ^L^Z?^" 

Nl  t  loi'rn," 
requi  iw 

ross  alpha  is  greater  than  4  picocurics  per  liter  fpcl). 

beta  is  greater  than  J00  pjcocurics  per  liter 


xt ract  ' 

"1  \t  ract 


(pel) 


II   B-J41.) 


TABLC 


II  B5.3 


YiATm   QUALITY  ANALYSIS 
ENVIRONMENTAL  HASLLINL  MONITORING 


Well  Number:  Cb-4 


Date 

11-17-74 

1. 

Aluniinuin  (ug/1) 

c 

~TT 

Ammonia  fms/1) 

.4 

3. 

Arsenic  (ug/lj 

.01 

4 

Barium   (ug/1) 

.02 

5. 

Beryllium  (ug/1) 

<  .  00 1 

6. 

Bicarbonate   (mg/l) 

360 

7. 

Bismuth   (ug/11 

<.002 

8. 

Boron   (ug/1 ) 

2.8 

9. 

Cadmunn  fug/11 

C.002 

10. 

Calcium  l.mg/1) 

30 

11. 

Carbonate  (mg/1) 

<.l 

.   12.  . 

Cerium  (mg/1) 

•r.002 

13. 

Chloride   (mg/1) 

6.9 

14. 

Chrome,  Hexavalcnt 

.03 

15. 

Cobalt   (ug/1) 

<  .002 

16. 

Conductivity,  Specific  (uv) 

840 

17. 

Copper  (ug/1) 

.5 

18. 

Fluoride   (mg/1) 

1.0 

19. 

Gallium   (us/1) 

.003 

20. 

Hardness,  Total 

180 

21. 

Hydroxide  (ma/U 

c  .1 

22. 

Iron   (ug/1 J 

.3 

23. 

Lend   LUg/1 J 

<  .01 

24. 

Lithium   (ug/1) 

.3 

?s. 

Magnesium  fmc/ll 

28 

26. 

Manganese  (ug/1) 

.1 

27. 

Mercury  (ug/11 

ZS. 

Molybdenum  (us/11 

.02 

29. 

Nickel   (ug/l) 

.02 

30. 

Nitrate   (nu;/l) 

.2 

31. 

pll 

7.7 

32."" 

Phosphate,  Total 

<C.l 

33. 

Potassium  (mg/1) 

.4 

34. 

Selenium  (us/1) 

<  .  002 

35. 

Silica   (mg/1) 

24 

(*)36. 

Silver   (ug/1) 

<  .  002 

37. 

Sodium   (mg/1) 

150 

38. 

Solids,  Dissolved   (mg/1) 

574 

39. 

Strontium  (ug/1) 

2 

40. 

Sulfate  (mg/1) 

160 

41. 

"Titanium   (ug/1) 

.08 

42. 

Vanadium  (ug/1) 

.001 

43. 

Yttrium  (mg/1) 

sT  .002 

44. 

Zinc   lug/lj 

.07 

45. 

Zirconium    (ug/1) 

.  .002 

46. 

Rauioact ivity 

Gross  Alpha  (pel') 

1.0 

Pad  inn    226* 

Gross  beta  (pel) 

0 

Thorium  ~"uA* 

Uranium  :* 

47. 

Total  Organic  Carbon  (TOC) 
If  TOC?  10  mgl/1  then  measure 
Dissolved  Organic  Carbon 

<1 

Suspended  Organic  Carbon 

Phenols 

Sul  i  in  ,  Acid  P.xtract 

Ni  t  rogen,  Base  Extract 



. 

(*•")  Not    required 

*  RcQiiircd  i  f  ( 
a* 

a.  date  on  laboratory  analysis 

e  -  error 


gross  alpha  is  greater  than  4  picocurics  per  liter 
Rocyuirodn  i f  gross  beta  is. greater  than  100  picocurics  per  liter 

II  11-150 


(ncl). 
(pel). 


TABLE  II  ns. 4 

WATLR  QUALITY  ANALYSIS 
ENVIRONMENTAL  BASELINE  MONITORING 


Well  Number:  AT-lc,  String  #1  1550,-1640' 


Da1 

c 

11-17-74 

1. 

Aluminum  (ui>,/l) 

.9 

'1. 

Ammonia  (mii/1) 

.12 

3. 

Arsenic  (ug/l) 

.OS 

4 

Barium  [uvj]) 

.04 

5. 

Beryllium  (ug/1) 

.-  .001 

6. 

Bicarbonate   (mc/l) 

7  SO 

IT 

Bismuth   (ug/1) 

<J  .003 

8. 

Boron   (u;;/J ) 

1.1 

9. 

Cadmium  (ug/l) 

.003 

10J" 

Calcium  (mg/1) 

3.7 

11. 

Carbonate  (mg/1) 

160 

12. 

Cerium  (mq/1) 

-'  .003 

13. 

Chloride   (mg/1) 

•  26_ 

14. 

Chrome,  Hcxavalent 

.003 

15. 

Cobalt   (ug/l) 

.006 

16. 

Conductivity,  Specific  (uv) 

1420 

ITT 

Copper  (up./l) 

.1 

,    IS". 

Fluoride   (mr,/l) 

10 

19. 

Gallium   (us/1) 

.002 

20. 

Hardness,  Total 

26 

21. 

Hydroxide  (me/D 

^  .1 

22. 

Iron   (ug/lj 

.2 

23. 

Lead   (.ug/lj 

.02 

24. 

Lithium  (u<',/l) 

S 

25. 

Magnesium  (mq/1) 

4.1 

26. 

Manganese  (ug/l) 

.06 

27. 

Mercury   (up,/1) 

.0019 

28. 

Molvbdcnu'ii  (u<Vl) 

.07 

2D. 

Nickel   (ug/l) 

.02 

30. 

Nitrate   (nii'/l) 

'   .1 

31. 

pll 

9.0 

37T 

Phosphate,  Total 

.1 

3TT 

Potassium  (mg/1) 

- 

34. 

Selenium   (ug/l) 

<.003 

S3. 

Silica   (mg/1) 

12 

(*)36. 

Silver   (ug/l) 

<L  .  003 

37. 

Sodium   (mg/1) 

370 

3S7" 

Solids,  Dissolved   (mg/1) 

1224 

3D. 

Strontium  (ug/1) 

.4 

40. 

Sulfate  (mg/1) 

96 

41. 

Titanium  (ug/1) 

.08 

42. 

Vanadium   (ug/l) 

.003 

43. 

Yttrium  (iiiq/1) 

< .  003 

vr. 

Zinc   (ugh) 

2 

45. 

Zirconium    (up,/l) 

.004 

46. 

Radioactivity 
Gross  Alpha  (pel) 

4 

Radium   2.'(>* 

Gross  Beta  (pel) 

41 

Thorium  230"* 

Uranium** 

47. 

Total  Organic  Carlson  (IOC) 

If  TOOIO  mgl/1  then  measure; 
Dissolved  .Organic  Carbon 

~L1 

Suspended  Organic  Carbon 

"Phciiol  s 

Sul  l  iiij  Acid  Lxt  racl 

Nitrogen,  Base  Extract     1 

* 

Not  required 

Required  if  gross  alpha  is  greater 

Required  if  gross  beta  is  greater  t 

than  4  ph 

Kill  100  111 

rocurics  ] 
cocuries 

ior  liter 
per  liter 

(pel). 
(P'-l). 

TABLE  II  B5.5 


WATER  QUALITY  ANALYSIS 
ENVIRONMENTAL  BASELINE  MONHORING 


Well  Number:  AT-lc,  String  If  2,  14501  -  1480' 


Date 

11-7-74 

1. 

Aluminum    (ug/i) 

.5 

2. 

Ammonia    (ma/I) 

.17 

3. 

Arsenic     (ug/i) 

TOIT" 

4 

Barium       (ug/1) 

.1 

5. 

Beryllium    (ug/1) 

.002 

6. 

Bicarbonate       (mg/1) 

465 

7. 

Bismuth       (ug/1) 

<-,()08 

~8. 

Boron       (ug/l) 

1.4 

9. 

Cadmium    fug/1) 

<.008 

10. 

Calcium    (mg/1) 

37 

11. 

Carbonate     (mg/1) 

<  .1 

12. 

Cerium  (nig/l ) 

<   .008 

13. 

Chloride      (mg/1) 

3 

14. 

Chrome,  Hcxavalent 

.005 

15. 

Cobalt       (ug/1) 

.003 

16. 

Conductivity,  Speciiic  Tu"j0 

1350 

17. 

Copper    (ug/1) 

.03 

•  18. 

Fluoride      (mg/1) 

8.S- 

19. 

Gallium        fu^/l) 

<  .008 

20. 

Hardness,  Total 

200 

21. 

Hydroxide  (n<VD 

<.l 

22. 

"Iron      tug/1  j 

.18 

23. 

Lead      (.ug/1  J 

.03 

24. 

Lithium     (ug/1) 

4 

25. 

Magnes  ]  tun    (nig/ 1 ) 

27 

26. 

Manganese    (ug/1) 

.2 

27. 

Mercury      (ug/1) 

.00091 

28. 

Molybdenum    (ug/1) 

.1 

29. 

Nickel      (ug/1) 

.006 

30. 

Nitrate      (mg/1) 

<J 

31. 

pi  I 

7.9 

32. 

Phosphate,  'lotal 

Z7T~ 

33. 

Potassium   (mg/1) 

6~.4~ 

34. 

Selenium      (ug/1) 

•r  .008 

35. 

Silica      (mg/1) 

lb 

(*)S6. 

Silver      (ug/1) 

+  .008 

37. 

Sodium     (mg/1) 

220 

38. 

Solids,   Dissolved      (mg/1) 

M0 

39. 

Strontium     (ug/1) 

b 

40. 

Sulfate      (mg/1) 

"250  ' 

41. 

Titanium     (ug/1) 

.1 

42. 

Vanadium     (ug/1) 

.002 

437 

Yttrium    (mg/1) 

<-.()08 

44. 

Zinc        (ug/lj 

.05 

43T. 

Zirconium         (ug/1) 

C  .  008 

4o. 

Radioactivity 

Gross  Alpha    (pel) 

1.6 

Radium       226s 

Cross  Beta    (pel) 

0  " 

Thorium  230'-'!* 

Uranium** 

47. 

Total  Organic  Carbon    (TOCJ 

If  TOC^IO  mgl/1    tlicn  measure 
Dissolved  Organic  Carbon 

<] 

Suspended  Organic  Carbon 

Phenols 

.".ill  Tin  ,     Acid  Ext  r.ui 







Ni  t  logon,   Hase  lixt  ract 

VT   No 

t   ivciiii  red 

*   Requi red  i  f  gros 
**   Requi  ml   if  gros: 


alpha  is  greater  than  4  pie 
beta  is  greater  than  100  pi 
II  11-152 


ocuries  per  liter  (pel), 
cocuries  per  liter  (pel) 


TABLE  H  B5-6 


WATER  QUALITY  ANALYSIS 

LNVIRONMI.NTAL  BASULINL  MONITORING 


Well  Number:  AT-lc,  String  hi,   60»-1250' 


Date 


11-7-74 


~T7 
"17 
"77 

~4~ 
"37 
""67 

"77 


AliinTiiuun    (ug/I) 

Ammom  a   fme/1) 

Arsenic (ug/1) 

Barium      (u 


Beryl Hum    (ug/r 
"1 1  carbonate  ]~ (mg/l) 
Bismuth      (ug/1) 


"57 

wr 

IT7 
177 
137 
137 


Boron      (ug/j ")" 
Cadmiuiii    [ug/l ) 


Ta  1  cium (iiig/I) 


Carbonat  c  (mg/Tj 
Cerium  (mg/l ) 
"Chloride 
Chrome,  I 


TiugZTT 


exavalcnt 


15.     Cobalt  _  (ug/1)  _ 

IF".     Conductivity,  Specific 


177 


TuTTT 


TTDir 


.23 


fllo 


DT 


H3U7 


T5T 


rour 


T 


<  .002 


T3T 


"77007" 


,006 


mi- 


is. 

157 

20.' 

217 


Copper    (ug/l) 


Fluo  ride      (mg/l) 


ir^r 


_Gall ium        fug/1) 
Hardness ,   l'ota  1 


rorrz" 


150 


27. 
23. 


J  jyjfrox  i"cle~  ( i,„;  /  ] ) 
]  ron      (ug/TJ 


Lead      (ug/IT~ 

Lit!  Hum      (up/n 
Magnesium    (mg/l) 


,28 


.01 


23 


Manganese  (ug/l) 
Mercury   (ug/ 1) 
Molybdenum  [ug/l) 
Nickel   (ug7T)"~ 


.008 


,02 


Nitrate (jikTi) 

pTT- 


.01 


-.1 


ITTos  pit  ate,  Total 
Potassium   (nig/i ) 


"S76~ 
~7T 


ScTcmum     (ug/l) 
Silica     (mg7l) 

S3  J  ver      (ut'ZTj 

Sodium     (mg/l) 
Solids 


Dissolved 
Strontium  (ut;/l) 
SuITaTcr 


775 

t:ddt 


~T8 

~7."0TT2~" 
221 


WIT 


750 


[imJ/JT 

Tug7TT 
Tus71T 


226 


B. 

2i(T: 


Titanium 
Vanadium 

'Yttr fum   (nm/l)~ 
~ZITic       (tig/lj 

Zirconium  "  (u»/l) 

Radioactivity 
Gross  Alpha  (pel) 
Radium   ?•-()" 


"CpcTT 


4T 


Gross  Beta 
Thorium  * 
Hi;  nil  iii  ii"* 
Total  "Of  game  Carbon  (TOCj 
If  TOC?10  mgl/1  then  measure 
Dissolved  Organic  Carbon 
ipeiuleu'  Organic  CaTboli 


/-  ] 


HI- 


Phenols 


•(?.y 
* 


Snl TuVj  _Ai  id  Extract 
Nitrogen,    Rase  l.xtractT 

Not    required 

Required  if  press  alplia   is  greater 

Required  if  gross  beta  is  greater  1! 


than  '1  pic.ocuries  per  liter   Cjir  1 ) . 
an  100  picojuries  per  liter   (pel) 


II   B-1S3 


TABLE  ii  rs.7 

WATER  QUALITY  ANALYSIS 
ENVIRONMINIAL  UASITINL  MONITORING 


Well  Number:  SG-9,  String  fl 


1. 

Aluminum  (ui;/l) 

.4 

2. 

Ammonia  fmc/l) 

.1 

3. 

Arsenic  (ug/i) 

,02 

4 

Barium   (ug/lj 

.08 

'5. 

Beryl  liuni  (ug/1) 

•  .001 

6. 

"Bicarbonate   (mg/l) 

860 

7. 

Bismuth   (ug/1) 

<    .002 

8. 

Boron   (u;.;/ 1 ) 

4.9 

9. 

Cadmium  (ug/1) 

.1 

10. 

Calcium  (rng/l) 

19 

11. 

Carbonate  (mg/1) 

72 

.  12. 

Cerium  (mg/lj 

.002 

13. 

Chloride   (mg/1) 

44 

14. 

Chrome,  HexavaJent 

.006 

15. 

Cobalt   (ug/1) 

.002 

16. 

Conductivity,  Specific  (uv) 

1500 

17. 

Copper  (ug/1) 

.03 

38. 

Fluoride   (me/1) 

18 

19. 

Gallium   (uc/1) 

to  or 

'  20. 

Hardness,  Total 

78. 

21. 

Hydroxide  fma/n 

<  ,1 

22. 

Iron   (.u  >VI  J 

-.68 

23. 

Lead   (ug/IJ 

.01 

24. 

Lithium  (ug/1) 

.22 

25. 

Magnesium  (mg/1) 

7.5 

26. 

Manganese  (ug/1) 

.09 

27. 

Mercury   (ug/1) 

- 

28. 

Molybdenum  (ug/1) 

,07 

29. 

Nickel   (ug/l) 

.003 

30. 

Nitrate   (mp/1) 

<  .1 

31. 

pH 

8.6 

32. 

Phosphate,  Total 

<  .1 

33. 

Potassium  (mg/1) 

5,3 

34. 

Selenium   (ug/1) 

.005 

35. 

Silica   (mg/1) 

15 

c*)3s: 

Silver   (uu/1) 

.009 

37. 

Sodium  (mg/1) 

~4"0TT~ 

38. 

Solids,  Dissolved   (mg/1) 

i(T50~ 

39. 

Strontium  (ug/1) 

2 

47T7 

Sulla to  (mg/i) 

51 

41. 

Titanium  (ug/1 J 

.1 

42. 

Vanadium   (ug/1) 

.002 

43. 

Yttrium  (mq/1) 

<  .002 

44. 

Zinc   Lug/lJ 

1 

45. 

Zirconium    (ug/1) 

^.002 

46. 

Radioactivity 

Gross  Alpli.u  (pel) 

4.5 

Rail  him   ~"22iV; 

0 

Gross  Beta  (pel) 

0 

Thoriiim  Z30STl! 

Uranium** 

47. 

Total  Organic  Carbon  (TOCJ 

If  TOC>10  mgl/1  then  measure 
Dj  s solved  .Organic  Carbon 
Suspended  Or  ;aiuc  Carbon 

<\ 

T'lienols 

Siil  fur,  Ac  ill  r.\t  ract 

Ni  i  rbgch,  Base  1  \t  ract 





"['•'■)  Not  required 
*   Required  i f  cross  alpha  is  greater  than  4  picocurics  per  liter 

**   Required  if  gross  beta  is  greater  than  100  picocurics  per  liter 


(pel), 
(pel) 


ir  B-15-i 


TABLE 


II  B5.8 


WVTER  QUALITY  ANALYSIS 
ENVTRONMLWAL  BASLLINIi  MONITORING 


Well  Number:  SG-9,  String  #2. 


1. 

Aluminum  (.ug/1) 

.7 

~rr 

Ammonia  fim;/l) 

-> 

3. 

Arsenic  (ug/1) 

.  009 

4 

Barium   (ug/1) 

.07 

5. 

Beryllium  (ug/1) 

.003 

6. 

Bicarbonate   (mg/1) 

6(.)0 

7. 

Bismuth   (ug/1) 

■  .004 

8. 

Boron   (ug/1) 

~175~ 

9. 

Cadmium  (us/11 

.-.004 

10. 

Calcium  (mg/1 J 

117 

11. 

Carbonate  (mg/1) 

42 

12. 

Cerium  (mg/1) 

-  .004 

13. 

Chloride  (mg/1) 

60 

14. 

Qiromc,  Hcxavalent 

.01 

15. 

Cobalt   (ug/1) 

.01 

WT 

Conductivity,  Specific  (uv) 

1640 

17. 

Copper  Cuc/11 

.03 

18. 

Fluoride   (m«/l) 

.2 

19". 

Gallium   (ug/1) 

.  .004 

20. 

Hardness,  Total 

570 

21. 

Hydroxide  (mo/] ) 

-.1 

22. 

Iron   l.ug/1) 

.18 

23. 

Lead   (ug/lj 

-  .02 

24. 

Lithium   (up/I) 

.27 

25. 

Magnesium  (mg/1) 

68 

26. 

Manganese  Cur/I] 

.4 

27. 

Mercury   (ug/1 ) 

- 

28. 

Molybdenum  (ug/1) 

.08 

29. 

Nickel   (ug/1 J 

.02 

30. 

Nitrate   (mg/1) 

.4 

51. 

pli 

8.8 

32. 

Phosphate,  Total 

<-l 

33. 

Pot  ass: urn  (mg/1) 

4.8 

54. 

Selenium  (ug/1) 

.009 

35. 

Silica   (nig/1) 

22 

(*)36. 

Silver   (ug/1) 

•  .004 

37. 

Sodium   (mg/1) 

310 

38. 

Solids,  Dissolved   (mg/1) 

1332 

59T 

Strontium  (ug/1) 

3 

40. 

Sulfate   (mg/1) 

375 

41. 

Titanium  (ug/1) 

.05 

42. 

Vanadium  (ug/1) 

.004 

43. 

Yttrium  (mg/1) 

<.004 

44. 

Zinc   (ug/l) 

.1 

45. 

Zirconium    (ug/1) 

<  .  004 

46. 

Radioactivity 

Gross  Alpha  (pel) 

1.7 

Rad  i  urn   226s 

Gross  Beta  (pel) 

15 

Thorium  230"* 

Uranium-''* 

47. 

Total  Organic  Carbon  (TOC) 

If  TOCVlO  mgl/1  then  measure 
Dissolved  Organic  Carbon 

8 

Suspended  Organic  Carbon 

Phenol s 

Sul fur,  Acid  Hxl rael 





Nitrogen,  Base  lixlract 

1: 
ft  A 

Not  required 

Required  it"  gross  alpb.a  is  greater 

Required  if  gross  beta  is  greater  1 

than  4  pit 

Kin  100  pi 

•ocuries  j 
enemies 

er  liter 

per  litei- 

(pel). 

(pel). 

ii  n-  ir»5 


TABLE  II  B5.9 


.   WATER  QUALITY  ANALYSIS 
ENVIRONMIOTAL  BASELINE  MONITORING 

Well  Number:  SG-11.  String  No.  1,  Lower  Aquifer 


Date 

11/2/74 

1. 

Aluminum    (ug/l) 

0.4 

2. 

Ammonia   fma/ll 

- 

3. 

Arsenic    (u<-/l) 

.03 

4 

Barium      (ug/1) 

5 

5. 

Beryllium     (vui;//l) 

.002 

6. 

Bicarbonate      (nig/l) 

21  .594 

7. 

Bismuth      (uq/1) 

<  .  006 

8. 

Boron      (ug/1  ) 

315 

9. 

Cadmium    fug/l) 

<  .006 

10. 

Calcium    (mg/1) 

6 

11. 

Carbonate     (mg/1) 

1962 

.      12.   . 

Cerium  (iiu'/i) 

\  .  006 

13. 

Chloride      (mg/1) 

8154 

14. 

Qvromc,  Hexavalent 

.007 

IS. 

Cobalt      (ug/1) 

.03 

16. 

Conductivity,   Specific    (uv) 

40,000 

17. 

Copper    fus/ll 

0.2 

18. 

Fluoride      (mg/i) 

48 

19. 

Gallium        (iic/1) 

.02 

20. 

Hardness,  Total 

48 

21. 

Hydroxide  fm-j/l) 

<-l 

22. 

Iron      (ug/1  J 

3 

23. 

Lead      Lug/ J- J 

.03 

24. 

Lithium      (ug/1) 

79 

Z5. 

Magnesium    (mg/1) 

14 

26. 

Manganese    (ug/1) 

.07 

27. 

Mercury      (ug/1) 

.0026 

28. 

Molvbdenum    (ug/1) 

.01 

29. 

Nickel      (ug/1) 

- 

30. 

Nitrate      (mi'/l) 

.1 

31. 

pH 

8.8 

32. 

Phosphate,  Total 

.1 

33. 

Potassium    (mg/1) 

125 

34. 

Selenium      (ug/1) 

•C.006 

35. 

Silica      (mg/1) 

24 

(*)36. 

Salver      (ug/1) 

<.0% 

37. 

Sodium     (mg/1) 

16,367 

38. 

Solids,   Dissolved      (mg/1) 

38,592 

39. 

Strontium     (ug/l~j 

3 

40. 

Sulfate     (mg/1) 

2 

41. 

Titanium     (ug/1) 

.2 

tt. 

Vanadium     (ug/1) 

.02 

43. 

Yttrium    (mg/1) 

.03 

44. 

'    Zinc        [.ugh) 

.03 

45. 

Zi  rconium         (ug/1 ) 

.9 

46. 

Radioact  ivity 

Gross  Alpha    (pel) 

43 

Radium        -'•"■c7' 

T7 

Gross  Bot;i   (pel) 

-.90 

Tliorjimi  230-"** 

0 

Uranium** 

0 

47. 

Tot.iT  Organic  Carbon    OCX.) 
If  TOC">10  mgl/I    then  measure 
Dissolved  Organic  Carbon 

29 

STis")  iid.-d  Organic  Carbon 

Phenols 





.stil  tin*,     Ac  iJ  1  xt  i  ■>'  ' 

Ni  iroj'.en,   Base  l.xt  ract          ' 



__ .__ 

t*7 

* 


Kit  required 

Required  if  gross  alpha  is  greater  than  -1  pieocuries  ] 

Required  if  gross  beta  is  greater  than  100  pieocuries 


er  1  iter 
per  liter 


(pel), 
(pel) 


11  B-lSb 


TABU:     II   B5.10 


WATER  QUALITY  ANALYSIS 
ENVIRONMliNTAL  BASELINE  MONITORING 


Well  Number:   SG-19 


Date 

11/1/74 

1.     Aluminum  (ug/i) 

.3 

2.     Ammonia  fnu'/l) 

.14 

3.      Arsenic  (u  •/ 1) 

s.001 

4      Barium   (u«/l) 

.2 

S.     Beryllium  (ug/1) 

<  .002 

6.      Bicarbonate   (nit',/1) 

1780 

7.      Bismuth   (ug/1) 

<r .  002 

8.     Boron   (ug/l) 

2.0 

9.     Cadmium  (ug/1) 

v  .002 

10.     Calcium  (mg/1) 

6.6 

11.      Carbonate  (ing/1) 

66 

12.      Cerium  (me/1) 

<.002 

13.      Chloride   (mg/1) 

10 

14.     Chrome,  Hexavalent 

.002 

15.      Cobalt   (us/1) 

<  .001 

16.     Conductivity,  Spec i lie  (uv) 

2750 

17.      Copper  (ur/1) 

.08 

18.      Huoride   (mc/l) 

3.1 

19.     Gallium   fuc/11 

.002 

20.      Hardness,  Total 

?0 

21.      Hydroxide  (mcr/ll 

<.l 

22.     Iron   (ug/Jj 

.OS 

23.      bead   Lug/ 1 J 

<.008 

24.      Lithium   (ug/1) 

.8 

2S.     Magnesium  (mg/1) 

2.9 

26.     Manganese  (usj/1) 

.002 

27.      Mercury   (ug/1) 

.0019 

28.     Molybdenum  (ug/1) 

.003 

29.      Nickel   (ug/l) 

.002 

30.-     Nitrate   (mg/1) 

<.l 

31 .      pH 

8.4 

32.      Phosphate,  Total 

<.l 

£3.      Potassium  (mg/1) 

- 

34.     Selenium  (ug/1) 

<.002 

35.      Silica   (mg/i) 

9 

(*)36.      Silver   (ug/l) 

<.002 

37.      Sodium  (m'-'./l) 

7SS 

38.      Solids,  Dissolved  (mg/1) 

1810 

39.      Strontium  (ug/1) 

.4 

40.      Sulfate   (mg/1) 

<1 

41.      Titanium   (ug/1) 

.03 

42.     Vanadium  (ug/1) 

<.001 

43.  Yttrium  fimi/1) 

44.  Zinc   (ug/l J 

<r.oo2 

.05 

4r>.      Zirconium    (ug/1 ) 

.002 

46.      Radioact i  vily 

Gross  Alpha  (pel) 

7.9 

Radium   226* 

0.1 

Gross  Beta  (pell 

33 

Thorium  "230'--* 

Uranium** 

47.      Total  Organic  Carbon  (TOC) 

If  TOC?10  mgl/l  then  measure 
Dissolved  .Organic  Carbon 

<1 

Suspended  Organic  Carbon 

Phenols 

Siil  1  ur,  Acid  1  \"t  met 

Ni  t  i  errn  ,  Base  1  M  met 

i.t. 


Not  rrqin  i  Cvl 

Rcqui i ed  a f  gross  alpha 

Required  if  gross  Ik  ta  i: 


•  greater 
greater  t! 

II 


than  4  pirocuries  per  liter  (i>cl). 
inn  100  picocunes  per  liter  (pel), 
B-157 


FROM: 


TO: 


The  oil  shale  Corporation 

INTER  OFFICE  MEMORANDUM 


NEW    YORK  D 

DENVER  52 

LOS   ANGELES  Q 


F.  C.  Haas 
File 


DATE: 
FILE  NO.: 
SUBJECT: 


LABORATORY  DATA  LETTER  75-26 

February  12,   1975 

5100-3 

Analyses  of  Environmental 

Water  Samples  from  Core 

Hole  Nos.  C-b-1,  C-b-2  and 

C-b-4 

Project  No.  197 


Three  water  samples  were  taken  from  core  hole 
Nos.  C-b-1,  C-b-2  and  C-b-4.    Samples  were  taken  on 
11-16-74  (C-b-2),   11-17-74  (C-b-4)  and  11-18-74  (C-b-1). 
These  samples  were  analyzed  for  major  and  minor  consti- 
tuents, trace  metals,  radioactivity  and  total  organic  carbon. 
Major  constituent  analyses  were  done  by  Industrial  Laboratories, 
Denver,  Colorado,  and  TOSCO,  Rocky  Flats.     Minor  consti- 
tuent analyses  were  done  by  Industrial  Laboratories.    Trace 
metals  and  total  organic  carbon  were  done  by  Commercial 
Testing  &  Engineering,  Golden,  Colorado.    Radioactivity 
was  done  by  Hazen  Research,  Inc.    Results  of  the  analyses 
are  attached. 

Industrial  Laboratories  pH  results  are  about  0.5  pH 
units  lower  than  TOSCOs*.    This  then  reflects  in  the  car- 
bonate values;  the  lower  the  pH  measures,  the  lower  the 
carbonate.     This  is  probably  not  too  important,  as  the  true 
pH  value  is  the  pH  taken  at  the  sample  site  (pH  changes 
with  time) . 

Total  organic  carbon  in  all  samples  was  less  than 
10  mg/liter. 

The  sample  from  C-b-1  contained  greater  than  4  pCi/1 
of  gross  alpha  radiation;  Ra22  6  was  then  determined,  but  wa.s- 
found  to  be  less  than  4  pCi/1. 


cc:    Messrs.  Vawter,  Spence, 


■CH/aw 
Encs. 


'T 


Approved    (MTA) 


Schulman,  Cleveland,  Schillinger, 
Legatski  (ARC/o),  Matis  (ARCO)  and 
Tait  (ARCO) 
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TOE  meCJSTBIIflL  LflGJKMlOEB  GCTOT 


Antlfticjl  jnd  Conimliiti   Cbtmtiit 

■    2600   VKST   29TH    AVENUE 
DENVER,    COLORADO      60211 
ANALYSIS  tttO?A 


TELEPHONc  455-3641 


ATLANTIC  RICHFIELD  COMPANY 
JohrTWatis 


DATE  RECEIVED:       11/26/74 
DATE  REPORTED:     12/9/74 


LAB.  NUMBER: 


5002 


SAMPLE  MARKED:         Cbl  -  H/18 
ANALYSIS: 


'.EMBERS  OF 


SAMPLES  ARE  DISCARDED  IN  15  DAY*  FROM  DATf!  OF 
RETORT  UNLESS  WE  ARH  RESUESTL'D.  IH  WRITING. 
TO  RETAIN  THEM  f-03  A  LONC-LR  P^HIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REGUE3TED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE 


MILLIGRAMS 
PER  LITER 

Cal ci  urn 

9.4      , 

Magnesium 

8.2 

Sodium 

980 

Carbonate 

Less 

than  0.1 

Bicarbonate 

2,570 

Chloride 

82 

Sulfate 

Less 

than  4 

Nitrate 

0.5   • 

Phosphate 

Less 

than  0.1 

Silicon  dioxide 

11 

Iron 

Less 

than  0.05 

Fluoride 

16 

P.  alkalinity,  in  1 

terns 

of 

.' 

calcium  carbonate 

— 

MO  alkalinity,   in  1 

terms 

of 

calcium  carbonate 

Hardness,  in  terms 

of 

.. .,.  ... . 

•calcium  carbonate 

••   • 

.' 

.     35  •       - 

Total   dissolved  so' 

ids 

2,400 

(calculated) 

Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


•VCfilCA'4  »SS»N    OF    CfRI'AL     CHCMlSTS 

•  MTRICAN  CiirwlCAL     SOCIf.Tr 

AiifHIC*-.  Oil.     CHtMISTS*     SOCIETr 

A-iS^N    Of  "fflCIAL     RACI'.C.    CMLMISTS 

tAnrxr   r».oKtn  j   of    aminica 

lAj^TITUTt     OF     FoOO     TlCHNOLOoT 
SI  CM A     XI 


2.1 
Less  than  0.5 
Less  than  1.0 
Less  than  0.01 
Less  than  0.01 

Less  than  0.01 
0.7 
Less  than  0.1 


II  B-160 


MILLI-EQUIVALENTS 

0.469 

0.675 

42.630 

42.122 

2.313 

0.366 


Aluminum 
Copper  : 
Cadmium 
Lead 
Manganese 

Silver 
Zinc 


0.842 

MILLIGRAMS  PER  LITER 

Less  than  0.1 
Less  than'  0. 1 
Less- than  0.01 
Less  than  0.05 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 


pH  8.2 

Specific  conductance 


3,800  micromhos  per 


THE  MDUSFRttL  LA8MTORIES  COMPANY 

CHLMIST 


■1 


^^^^^^^^^j^i^^^^^_!^^=^^_!_^^_ijiL^^JL Ltunvu.-.IU!..-     PUB^OSFS     HUlfluT     OBTAINING     r  a  I  O  fl     llinU.i     AUTHTRITATI; 


TOE  HIBSSfGllflL  UlG8Qfi¥OES«>TOT 


Antljlicjl  jmd  Contmlltng    Cbtmiltl 

2600   WEST   ?9TH   AVENUE 

DENVER.    C0L0HAD0      60211 

ANALYSIS  ttfW! 


TELEPHONE  455-3641 


ATLANTIC  RICHFIELD  COMPANY 


John  Matis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5003 


AMPLE  MARKED:       CB2   11/16 
ANALYSIS: 


Cal ci  um 

.Magnesium 
Sodium 
Carbonate 
Bicarbonate 

Chloride 
.    Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,  in  terns 

calcium  carbonate 
MO  alkalinity,   in  terms 
.      calcium  carbonate. 
*"'  Hardness,   in  terms'  of 
-'  "    calcium  carbonate 
Total  dissolved  solids 
(calculated) 

.    Ammonia-nitrogen 
Lithium 
Barium 

Hexavalent  chromium 
Arsehi  c 

Selenium 
Boron 
Hydroxide 
EMBERS  OF:     MKMXKtHM 

*MtR|r*'<     ASS'N     OF     CFREAl     CHCMISTS 
*Mr«ICAf(    CHfMIC*L     SOCIETY 
AMtftlCAN    Oil      UHMlbIS'      SOCIETV 
»SS*N     OF     (IFFKHL     RACING     (HIMISTS 
OAKtRy    I  fcG  I M'  I  r  .i     CF     AMIRICA 
INSTITUTC    Or     FOOO     TtCHNOLO(.r 


MILLIGRAMS 
PER  LITER 

8.2 
4.5 

350 
3.6 

450 

9.6 
360 
0.3 
Less  than  0.1 
17 


of 


of 


0.33 
2.9 


.39 

980 


0.5 
Less  than  0.5 
Less  than  1 
Less  than  0.01 
Less  than  0.01 

Less  than  0.01 
2.9 
Less  than  0.1 

tin 


II  B-161 


Aluminum 
Copper 
Cadmi  um 
Lead 
Manganese' 

i 

Silver 
Zinc 


SAMPLES  ARE  DISCARDED  IN  IS  DAY*  FROM  DATE  OF 
KEfORT  UNLESS  WE  ARE  PE3UEJTCD.  IN  WRITING. 
TO  RETAIN  THEM  FOR  A.  LONGER  f-ERIOD.  PtaiSH- 
ABLE  SAMPLES  ARE  USUALLY  CISCARDEO  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     IFREEZIKG.     ETC.)     IN     ADVANCE 


MILLI-EQUIVALENTS 

0.409 

0.370 

15.225 

*   7.375   . 


7.495 

0.516 

-MILLIGRAMS  PER  LITER 

0.15 
Less  than  0.1 
Less  than  0.01 
Less  than  0.05 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 


pH  8.4 

Specific  conductance 
1,600  micromhos  per  cc 


THE  INDUSTRIAL  LABORATORIES, CffiBWfl 

T  ""  CHLMIST 


•  »ur»-r<  •  lur    eiiBrn».f<;     nllliOUT    OBTAINING    PRIOR    WRITTEN    AUTHOR  I  2  AT  I  0' 


TOS  BErarCEAIL  6i02flTOES  QcZimil 


Analytical  jmj   Comtljimt   Cbtmnli 

2600   *CST   29TW   AVENUE 

DENVER,    COLORADO      &02H 

ANAIYSIS  itfO«T 


TELEPHONE  455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


11/26/74 
12/9/74 

5004 


SAMPLE  MARKED:        Cb4  11/17 
ANALYSIS: 


SAMPLES  ARE  DISCARDED  IN  15  DAYs  FROM  DATE  OP 
REPORT  UNLESS  WE  AHE  REQUESTED,  IN  WHITING. 
TO  RETAIN  THcM  FOR  A  LONGER  PJRlCD.  PtfllSH- 
ABLE  SAMPLES  ARE  USUALLY  D:!CA.?D£:D  I^IO- 
tATELY  UNLC:-S  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE 


MILLIGRAMS 

PER  LITER 

MILLI-EQUIVALENTS 

Cal ci  urn 

30 

1.497 

Magnesium 

28 

2.304 

*Sodi  um 

150 

6.525 

Carbonate 

Less  than  0.1 

— 

Bicarbonate 

360 

5.900 

# 

Chloride 

6.9 

...... 

Sulfate 

160 

3.331 

Nitrate 

0.2. 

. 

Phosphate 

Less  than  0.1 

Silicon  dioxide 

24 

0.799 

;.  :                               MILLIGRAMS  PER  LITER 

Iron 

0.23 

Fluoride 

1.0 

Aluminum                     Less  than  0.1 

P.   alkalinity,  in  terns 

of 

Copper                        Less  than  0.1 

calcium  carbonate 

— 

Cadmium                       Less  than  0.01 

MO  alkalinity,   in  terms 

of 

Lead                             Less  than  0.05 

calcium  carbonate 

Manganese                   Less  than  0.05 

•               •".        * 

-Hardness,   in  terms  of  • 

• 

•      .    ••       .          .*  -    •              .*."';- 

....       •    / 

.,  calcium  carbonate 

180 

Silver            ..-  .  .     Less  than  0.05           .•  m.  . 

Total   dissolved  solids 
(calculated) 

585 

Zinc                            Less  than  0.5 

Ammonia-nitrogen 

0.4 

pH                     7.7 

. 

Lithium 

Less  than  0.5 

Specific  conductance 

Bari  um 

Less  than  1 

840  micromhos  per  cc 

Hexavalent  chromium 

Less  than  0.01 

Arsenic 

Less  than  0.01 

Selenium 

Less  than  0.01 

»» 

Boron 

2.8 

• 

EMBERS  Of: 

Hydroxide 

Less  than  0.1 

THE  INDUSTRIAL  LABORATORIES  CCJPAMY 

AVCRKA  <     »SS'N     OF     CF1CM.     CHCMISTS 
/>vr»IC«N     CHC.MIC«L     SOCIETY 
AMfHIC*'.    OIL     CUfMICTS'     SOCIfTY 
»ii"l    Of     i^fMCIU    RACING    CHtMISTS 
liAHRY     fNCIMITi     Or     » M I  M  I  C  A 
IM.IMIITC     Of     »OCl*    TECHNOLOGY 
SIGMA     XI 
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J/,  XJnXA 


CHCMIST 


ii  ur»noT  l«  NOT  TO  fir  PTfROOUCfO.   IN  «HOLE  OR  IN  PART.  FOR  AOVtPTISINC  PURPOSfS  WITHOUT  OBTAINING  PRIOR  KRITTC.4  AUTHOR  I  I  ATI  0«« 
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Reply  to 


COMMERCIAL  TESTING    8t   ENGINEERING   CO. 

GENERAL   OFFICES:    228    NORTH    LA  SALLE    STREET,    CHICAGO.    ILLINOIS    80601      •     AREA    CODE    312    726-8434 
INSTRUMENTAL   ANALYSIS   DIVISION.       14335  WEST   44TH   AVENUE.   GOLDEN,   COLORADO  80401.    PHONE:    303-278-9521 


• 

To:      Mr.    Frank  Haas 

The  Oil   Shale  Corporation 
18200  West  Hi  way  72 
Golden,   CO     80401 

Date:       9 

January  75 

Analyst: 

S.   Sweeney 

P.  O.   No.: 

Sample  No.: 

Environmental   Cbj      11/18/74 

IAD  No.: 

97-183-002-12 

CONCENTRATION 

in      ug/ml 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.002 

Thorium 

Gadolinium 

Molybdenum 

0.02 

Titanium 

0.05 

Bismuth 

Europium 

Niobium 

Scandium 

<0.001 

Lead               ; 

<0.008 

Samarium 

Zirconium 

t. 

Calcium 

• 

Thallium 

Neodymi  urn 

Yttri  urn 

» 

Potassium 

* 

• 

Mercury 

NR 

Praseodymium 

Strontium 

0.4 

Chlorine 

* 

Gold 

Cerium 

Rubidium 

0.01 

Sulfur 

* 

Platinum 

Lanthanum 

Bromine 

0.03 

Phosphorus 

0.09 

Iridium 

Barium 

0.08 

Selenium 

Silicon 

* 

Osmium 

Cesium 

0.002 

Arsenic 

0.002 

Aluminum 

0.05 

Rhenium 

Iodine 

0.002 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.04 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.09 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.009 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.01 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.3 

Boron 

0.4 

Erbium 

Palladium 

Manganese 

0.2 

Beryllium 

• 

Hoi  mi  urn 
Dysprosium 

Rhodium 

Chromium 

0.006 

Lithium 
Hydrogen 

0.3 

NR 

NR  -  Not  Reported 

All  elements  not  reported  <0.002     ug/ml      J.J.    B-164 

*Not  reported  upon  request 


Approved: 


Reply  to 


COMMERCIAL  TESTING    &   ENGINEERING   CO. 

GENERAL   OFFICES:    228    NORTH    LA  SALLE    STREET,    CHICAGO,    ILLINOIS    60601      •     AREA    CODE    312    728-8434 
INSTRUMENTAL   ANALYSIS   DIVISION,       14335  WEST   44TH    AVENUE,   GOLDEN,   COLORADO  80401,    PHONE:    303-278-9521 


• 

To:     Mr.    Frank  Haas 

The  Oil   Shale  Corporation 
18200  West  Hi way  72 
Golden,  CO     80401 

/ 

jL~  ■  - 

/ 

f 
timci 

.  .  .  -  14 — Jk 

Date:       9 

January  75 

Analyst: 

S.   Sweeney 

P.  O.  No.: 

- 

Sample  No.:        Environmental   Cb2  11/16/74 

IAD  No.: 

97-183-002- 

12 

CONCENTRATION 

in    yg/ml 

CLEMENT                 CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.002 

Thorium 

Gadolinium 

Molybdenum 

0.04 

Titanium 

0.07 

Bismuth            0.005 

Europium 

Niobium 

Scandium 

<0.001 

Lead                 0.02 

Samarium 

Zirconium 

Calcium 

• 

Thallium 

Neodymium 

Yttri  urn 

Potassium 

* 

• 

Mercury            NR 

Praseodymium 

Strontium 

0.7 

Chlorine 

* 

Gold 

Cerium 

,  Rubidium 

0.02 

Sulfur 

* 

Platinum 

Lanthanum 

Bromine    . 

0.03 

Phosphorus 

0.4 

Iridium 

Barium 

-0.04 

Selenium 

Silicon 

* 

Osmium 

Cesium 

Arsenic 

0.02 

Aluminum 

MC 

. 

Rhenium 

Iodine 

Germanium 

Magnesium 

• 

Tungsten 

Tellurium 

Gallium 

0.003 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.4 

Fluorine 

* 

Hafnium 

Tin 

Copper 

3 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.02 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.002 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.5 

Boron 

0.02 

Erbium 

Palladium 

Manganese 

0.1 

Beryllium 

<0.001 

• 

Hoi  mi  urn 
Dysprosium 

Rhodium 

Chromium 

0.03 

Lithium 
Hydrogen 

3 

NR 

NR  -  Not  Reported                                             II    B-165 
All  elements  not  reported  <0.  002    yg/ml 

MC  -  Major  component  -  element  greater  th 

an 

Approved:          * 
10  yg/ml 

?M 

/■ 

X 

^No^reDorte^unonrequ est 
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COMMERCIAL  TESTING   &  ENGINEERING   CO. 

GENERAL   OFFICES:  228   NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    60601     •    AREA    CODE    312    726-8434 
INSTRUMENTAL   ANALYSIS  DIVISION.       14335  WEST   44TH   AVENUE,   GOLDEN.  COLORADO  80401,    PHONE:   303-278-9521 


To:   Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  CO  80401 


A 

/     ■  S 


P.  O.  No.: 

Sample  No. 


Environmental   Cb.   11/17/74 


Date:       9  January  75 


Analyst:       S.   Sweeney 


IAD  No.:       97-183-002-12 


CONCENTRATION  IN       yg/ml 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


0.02 


0.004 


Uranium  Terbium 

Thorium  Gadolinium 

Bismuth  Europium 

Lead       <0.01  Samarium 

Thallium  Neodymium 

Mercury     NR  Praseodymium 

Gold  Cerium 

Platinum  Lanthanum 

Iridium  Barium 

Osmium  Cesium 

Rhenium  Iodine 

Tungsten  Tellurium 

Tantalum  Antimony 

Hafnium  Tin 

Lutetium  Indium 

Ytterbium  Cadmium 

Thulium  Silver 

Erbium  Palladium 

Hoi mi  urn  Rhodium 

Dysprosium 

n  II  B-166 

NR  -  Not  Reported 

All  elements  not  reported  <0.  002    pg/ml 

MC  -  Major  component  -  element  greater  than 
*Not  reported  upon  request 


STD 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


0.02 


2 

0.006 

0.03 

0.01 

0.003 

0.07 

0.5 

0.02 

0.002 

0.3 

0.1 

0.03 


Approved: 

10   ug/ml  J? 


Vanadium 

Titanium 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Silicon 

Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryllium 

Lithium 

Hydrogen 


0.001 

0.08 

0.002 


1 
* 

MC 


NR 
NR 
NR 

0.03 
<0.001 
0.3 
NR 


^y-*^- 


yt^\ 


CABLI  ADDRESS  COMTECC 


COMMERCIAL  TESTING   8l   ENGINEERING   CO. 

GENERAL  OFFICES:  228   NORTH    LA  SALLE    STREET,   CHICAGO.    ILLINOIS    60601     •    AREA    CODE   312    726-8434 


Reply  to 

Instrumental  Analysis  Division 
14335  West  44th  Avenue 
Golden.  Colorado  80401 


Z^L 


^ 


i'NCt  itos 


Phone:  303-278-9521 


9  January  75 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  CO  80401 

RE:  IAD  #97-183-002-12 


Analytical    Report 


^/Environmental  Cb-4  (11-17-74) 
^Environmental  Cb-2  (11-16-74) 
^/Environmental   Cb-1    (11-18-74) 

ARC0  SG  #1   above  Base  "A"  grove  @  970' 
ARC0  et  al   SG  #1   @  1105'    Base  mine  Zone* 
ARC0  et  al   SG  #17  #7  Dst.   1017'-1062' 

ARC0  et  al   SG  #8  Btm  of  mining.zone  (3  1013' 

Top  of  parachute  cr  @  706 

ARC0  et  al   SG  #8  971 -Top  of  mining  zone  (11-4-74) 

SG  #1  @  613' 

ARC0  SG  #8  600'  1600  mft  10-26-74 

ARC0  et  al  #17  Dst  Depth  808'  (11-9-74) 

*Test  performed  on  water  make  "Regular". 
Minus  sign  indicates  less  than  reported  value. 


T0C* 
mg/ liter 


7 

{.'\.   Jacobs,  Ph.D. 
Divi signal  Manager 


MLJ/hb 


wmm 

l.V     r.;;-:    ftp 

ii  B-167  ^sfc^ar 

CHICAGO,  II  •  CHARLESTON.  WV  •  CLARKSBURG,  WV  •  CLEVELAND,  OH  •  NORFOLK,  VA  •  TERRE  HAUTE,  IN  •  HENDERSON,  KY  •  0ENVER,  CO  •  BIRMINGHAM,  AL  •  VANCOUVER,  B.C.  CAN. 


LOS    ANGELCS   ,' 

THE    OIL    SHALE    CORPORATION  denver  i 

GOLDCN    X 

INTER   OFFICE   MEMORANDUM  new  yof<k 

LABORATORY  DATA  LETTER  75-1 1 
from:    F.  C.  Haas  date:  January  14,   19  75 

FILE   NO.: 

to:         File  subject:  Water  Analyses  of  Samples 

from  C-b  Tract,  Hole  1-C 

Project  197 


Four  string  samples  were  taken  from  aquifer  test  hole 
1-C.    Samples  were  labelled  (1)  1C  String  #1  1550'-1640'/ 
(2)  Well  1-C  String  2  (no  footage  or  date),  (3)  1C  #2  String, 
1450-1480,   11/7/74,  and  (4)  1C  #3  String,  60'-1250'  . 

Major  constituent  analyses  were  done  by  Industrial 
Laboratories  Company,  Denver,  and  TOSCO,  Rocky  Flats. 
Trace  metals  and  total  organic  carbon  were  done  by  Commercial 
Testing  &  Engineering  Co.  ,  Golden.    Radioactivity  was  done 
by  Hazen  Research,  Inc.  ,  Golden. 

THere  are  no  large  discrepancies  in  the  major  con- 
stituent analyses  given  in  Table  1. 

Total  organic  carbon  in  all  samples  was  less  than 
10  mg/l,  therefore,  no  additional  organic  analysis  was  done. 

Gross  alpha  was  4  p  Ci/l  or  less  and  gross  beta 
was  less  than  100  p  Ci/l  in  all  samples.    No  further  radio- 
chemical analysis  was  done. 


Approved    (MTA) 

cc:    Messrs.  Vawter,  Spence,  Schulman,  Barney,  Cleveland , 
Schillinger,  Legatski,  Matis^  and  Tait 
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TKE 1MSTEM.  LAB®l3AT@ailES  MM1Y 


Analytical  jnd  Commlltwi  Cbtmnii 

2600   WTST   ?9TH    AVENUE 

DENVER,    COLORADO      &02 11 

AHAtYSIJ   CtPCWT 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central ,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado     80202 

Attn:     John  Matis 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


11/9/74 
12/19/74 

4515 


SAMPLE  MARKED:       Cb  at  1C  Sprhrg  #1  1550-1640 
ANALYSIS: 


SAMPLES  ARC  DISCARDED  IN  15  DAYS  FROM  DATP  Or 
REPORT  UNLESS  WE  ARt?  REQUESTED,  IH  WRITl\C- 
TO  RETAIN  THEM  FOR  A  LOGGER  PERIOD.  PHfiU*- 
AflLfc  SAMPLES  ARE  USUALLY  Di^AK  DEO  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE. 


MILLIGRAMS 

PER  LITER 

Calcium 

3.7 

Magnesium 

4.1 

Sodium 

520 

Carbonate 

160 

Bicarbonate 

780 

Chloride 

36 

Sulfate         ! 

96 

Nitrate 

Less 

th 

an  0.1 

Phosphate 

Less 

th 

an  0.1 

Silicon  dioxide 

12 

Iron 

0.2 

Fluoride 

10 

MILLI-EQUIVALENTS 


I  Cations  =2  3.14 
S  Anions  =  21.73 
%  Diff.  =3.1 


0.185 
0.337 

22.620 
5.395 

12.792 

1.015 
1.997 


0.400 


•^.'\%*"^*,t*yi>iit,t' 


P.    alkalinity,   in  terms  of 

calcium  carbonate 
M0  alkalinity,   in  terms   of 

calcium  carbonate 

,♦■     .    •.  ..-    «W-.t.  .,.^-.«r.    „-(^.v  +  . 


wSr 


Hardness ,  i rT  t eYms  of 

calcium  carbonate-. 
Total   dissolved  solids 
(calculated) 

Ammonia-nitrogen 

Lithium 

Bari  urn 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


.">.»«••.:••.  vj£$<f .  :<v. 


^ — -    ^Aluminum 

Copper 
26  Cadmium 


1,105 


0.12 
Less  than  0.5 
Less  than  1.0 
Less  than  0.05 

0.01 

Less  than  0.01 

1.1 
Less  than  0.1 


Lead 
Manganese 

Silver 

Zinc 

Mercury 


PH 


9.0 


0.526 

MILLIGRAMS  PER  LITER 


4L ess. /than,  .0..1 1, 

*t"ess"  than  O'.'l' 

Less  than  0.01 

Less  than  0.05 

Less   than  0.05 

Less  than  0.05 

Less  than  0.5 

Less  than  0.01 


■  -&* 


EMBERS  OF 


AMERICAN     ASS'N     OF     C  F  R  f.  A '_     CHEMISTS 
AMIRICAN     CHTMICAL     SOCIETY 
AMERICAN     OIL     Ct!FMISTS'      SuCltTY 
A  S  S  *  N     O I      O  F  f  IC  I  »  L     I-  AC  I  N 0     C  H  I '  M  I  S  T  S 
HAM  RY     (KC|Nril<S     OF     tUFHICA 
IhSHT'iTl      OF     FOOD     TECHNOLOGY 
SUiMA     XI 


Specific  conductance 
1,420  mi croinlios  per  cc 

THE  INDUSTRIAL  LABORATORIES  COAPA: 


y 


II   B-170 


QCMIST 


IIS    'iCPOFT     IS    NOT    TO    OC     R  f  r  RODUC  F  O  .      IK    WHOLE    OR     IN     PART.     FOR     ADVFHIISISS     FORPOSCS    WITHOUT     OBTAINING    PRIOR    WRITTC.4    All  I HOR  I  7  A  T  I 


rairainsni  Lnc®smro2s  ®§:.wim 


At*ljli(jl  jnj   Coninlliai    CbfKilll 
2600   ¥.tST    ?9TH   AVCStJE 

denvt.r,  cawvo    &0211 
ANAirJU  rtroKT 


TELEPHONE  455-36-41 


5b 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central,  Suite  55^ 
1515  Arapahoe  Street 
Denver,  Colorado  80202 
Attn:  John  Hatis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.   NUMBER: 


11/1/74 
12/9/74 

4322 


&APLE  MARKED:         Well    1-C  String  $2 
ANALYSIS: 


Calcium 

Magnesium 
Sodium 
Carbonate 
Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,  in  terns  of 

calcium  carbonate 
MO  alkalinity,  in  terms  of 

calcium  carbonate #< 

•" H ard n e s s ','" i n  "t e  rms  of'' 
•calcium  carbonate 
Total   dissolved  solids 
(calculated) 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATf!  pc 
REPORT  IMLES3  WE  ARE  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LOt.GER  PtiRIOD.  PEHUH- 
ABLE  SAMPLES  ARE  USUALLY  DliCAPD^D  IMA'SO- 
IATELY  UHLLSS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


HERS  OF: 


MILLIGRAMS 
PER  LITER 

MILLI 

-EQUIVALENTS 

41 

14 
330 

59 
305 

S 

% 

Cations 
Anions  = 
Diff.  =  ] 

=  17 
17. 

L.3 

.55 
11 

2.046 
1.152 
14.355 
1.965 
5.002 

21 

450 
1.0 
Less  than  0.1 
13 

*. 

0,592 
9.360 

0.433 

1.3 

3.6 

MILLIGRAMS  PER  LITER 


160 
1,080 


Lithium 

Kjeldahl   nitrogen 

Ammonia-nitrogen 

Bari  urn 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 


OthK-AN     ASS'N    or     CT  «ML     CHEMISTS 

VTSfCAN     CHEMICAL     SOCUTY 
•fl'ICAN     OIL     «.'!!(  "-H  S  \r,  •      SOCIfTY 

-S*'<    0>     OlfiriAl      fc*r|NG     CHEMISTS 
M  HY     (  KG  INI  r  I.  ..     OF      AMI  .t  I  CA 
ill  lull     0>'     fOOO     TECHNOLOGY 
CMA     XI 


Less  than  0.5 

0.6 

0.4 

Less  than  1.0 

Less  than  0.01 

Less  than  0.01 
Less  than  0.01 
1.7 


II  B-171 


Hydroxi  de 

Aluminum  ■■ 
Copper 
Cadmium 
Lead 

Manganese 
Silver 
Zinc 
Mercury 


Less  than  0.1 
•  Less'- than  0.05' 
0.4 
Less  than  0.01 

0.44 
Less  than  0.01 

\.e>  -10 
Less  than  0.01 


pH         p        8.9  . 

Specific  conductance       1,420  micromhos 

per  cc 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


ji 


CHliMIST 


nilllSSTCML  LflDSaflTOES  «MV 


An*lyli(jl  jnd   Coninlling    Chtmul) 

2600    VtfST    29TH    AVTNUF. 

DENVER,    Ca.OCJATO      &0211 

ANAIYJIS   ECPOST 


mCPHONE  455-364t 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


11/9/74 
12/19/74 

4516 


IAMPLE  MARKED: 

ANALYS 


Cb  at  1C  #2  SpPmg  1450-1480  11/7/74 


SAMPLES  ARF  DISCARDED  IN  15  DAYS  FROM  DATC  Oc 
RET'ORT  UNLESS  V.  E  ARE  RECUESTfD.  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  "ERIOO.  PERICM 
ABLE  SAMPLES  ARC  USUALLY  DISCARDED  IV.Mi.D- 
IATELY  UNLESS  CLIENT  HAS  Ri5CUESTED  SPECIAL 
HANDLING      (FREEZING,      ETC.)      IN     ADVANCE. 


firf'-i'lt^lWM 


Calcium 

Magnesium 
Sodium 
Carbonate 
Bicarbonate 

Chloride 
Sul  fate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,   in  terms  of 

calcium  carbonate 
MO  alkalinity,   in  terms   of 

calci  urn  carbonate 
^ardhesV-V'Trf  terms"*oY '*"' '"**» 

calcium  carbonate 
Total   dissolved  solids 

(calculated) 


refits 


cmblrs  or 


MILLIGRAMS 

PER  LITER                                MILLI 

-EQUIVALENTS 

37 

27         T,  Cations  =  13.64 

1.846 
2.222 

229   ,      T.  Anions  =  :i  3  .  1 0 

USS  thaUA^A      %Dlff.  =2.0 
465 

9.570 
7.626 

3 

230 
Less  than  0.1 
Less  than  0.1 
15 

4.992 
0.500 

0.18 
8.8 


■  200 
810 


0.484 

MILLIGRAMS  PER  LITER 


Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


Less 
Less 
Less 


than 
than 
than 


Less  than 
Less  than 


0.17 

0.5 

1.0 

0.05 

0.01 

0.01 

1.4 

0.1 


Aluminum 
Copper 
Cadmi  urn 
Lead 
Manganese 

Si  1 ver 

Zinc 

Mercury 


pH  7.9 

Specific  conductance 
1,350  micromhos  per 


Less 

than  0.1 

Less 

'tnan';D'.T' 

Less 

than  0.01 

Less 

than  0.05 

0.06 

Less 

than  0.05 

Less 

than  0.5 

Less 

than  0.01 

••»»«   !■*• 


cc 


THE 


AMERICAN  ASS'N  OT  CEREAL  CHEMISTS 
AMERICAN  CHEMICAL  SOCIETY 
AMERICAN  OIL  ClIfMISTS'   SOCIETY 
ASS'S  01  O I  I  I  (  I  A  |.  I)  A  C  I  N  G  CH LM  I  S TS 
HAKIHY  ENGINEERS  Of   AMCRIC.A 
IKMIlHTt  OC  FOOD  TECHNOLOGY 
SUM*  XI 


II  b-172 


Jb 


NDJJSTRIAL)  LAB0RAT0HI  ES,,CaJV' 


ks* 


CHEMIST 


ItS     fcfPOPT     IS     NOT     TO     I1C     REPRODUCED.      IN    WHOLE    OR     IN     PART,     fOR     AUVIRTISING    PURPOSES     AlTMOUT     OPTAINING     PRIOR     WRITTEN     AUTHOR  I  7  A  T  I  •' 


••? r A ra  P r"| r^ . n n 0 TT R hah    n  n P ft ft r \  v r* R) p,  r3  r»  ^,on n n n r r{ if 


Aial)licjl  jnd   Comxll/ei    Cbtmilti 

2600    WEST    ?9TH   AVTNUE 

DCNVIk",    COLORADO      ©0211 

ANALYSIS    IttPOGT 


TELEPHONE    455-36*1 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:       11/9/74 
DATE   REPORTED:      12/19/74 


LAD.   NUMBER: 


4517 


$\x"% 


LARKED:         Cb  at  1C  #3  Sf^firg  60  feet-1,250   feet 
ANALYSIS: 


EMBERS  OF: 


MILLIGRAMS 

PER 

LITER 

Calcium 

27 

Magnesium 

20 

Sodium 

255 

Carbonate 

Less  th 

an  0.1 

Bicarbonate 

480 

Chloride 

Less  th 

an  1 

Sul  fate 

240 

Nitrate 

Less  th 

an  0.1 

Phosphate 

Less  th 

an  0.1 

Silicon  dioxide 

17 

Iron 

0.28 

Fluoride 

9.2 

P.   alkalinity,   in  terns 

of 

calcium  carbonate 

___ 

MO  alkalinity,   in  terms 

of 

calcium  carbonate 

—__ 

Hardness,   in  terms  of 

calcium  carbonate 

150 

Total-  dissolved  solids 

800 

(calculated) 

SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATC  OF 
REPORT  UWLESS  WE  ARC  RLQUCSTCD.  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  L0NGE3  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MRU-EQUIVALENTS 


Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


AMIR  I  CAN  ASS'N  Of  CriMAL  CHEMISTS 
AMIR  I  CAN  CHEMICAL  SOCIETY 
AMtWICAN  (HL  CM-MISTS'  SOCIETY 

ass'n  Of  orrictM.  uacing  chemists 

PAKfPY     H.ClNfll'..     Ot      A'/LIIICA 
IK'.-IIIUTI      OF     FOOU     TECHNOLOGY 
SIGMA     XI 


Less  than  0.5 
Less  than  1.0 
Less  than  0.05 
0.02 

Less  than  0.01 
1.3 
Less  than  0.1 


II  £-175 


S   Cations  =  14.09 
T,  Anions  =  13.35 
%  Diff.  =2.7       - 


Aluminum 
Copper 
Cadmi  urn 
Lead 
Manganese 

0.23     Silver 


Zinc 
Mercury 


1.347 

1.646 

11.093 

7.872 


4.992 

0.566  • 

0.484 

MILLIGRAMS  PER  LITER 

Less  than  0. 1 
0.1 
Less  than  0.01 
Less  than  0.05 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 
Less  than  0.01 


pH  7.8 

Specific  conductance 
1,200  micromhos  per  cc 

THE  INDUSTRIAL  LABORATORIES.  CC.\v 


c^ 


V 


■S<m<JC  L/cJU 


!  "iMV 

IV,  \  > 


CHEMIST 


II  >    «UHOPT     IS    NOT    TO    VI     HI  PRODUCT  [)  .      IN    WHOLE    OR     IN    r  A  fi  T  ,     FOR     Ad  VI  f  T  I  S  I  NG    PUIiPOSfS     WITHOUT    OBTAINING    PRIOR     WRITTEN    AU1  HUH  I  7  A  T  I '.' 


v^uli  r\uvr\L33  wvki  l  I 


COMMERCIAL  TESTING   Si   ENGINEERING   CO. 

GENERAL  OFFICES:   228   NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    OOGOI     •    AREA    CODE    312    726-0434 


/\ 


Reply  to 

Instrumental  Analysis  Division 
14335  West  44th  Avenue 
Golden.  Colorado  80401 


»i*«Ct    itU8 


Phone:  303-278-9521 


RECEIVED 
n-nsr/>'RPuDEN 


16  December  74 


Mr.  Frank  Haas 
The  Oil  Shale  Corp. 
18200  West  Hi way  72 
Golden,  CO  8040] 

RE:  IAD  #97-163-002-18 


ANALYTICAL   REPORT 


String  #1   Sg-11   11-2-74 
Sg-19     11-1-74   ;' 
Sg-18     11-1-74    j 

^Arco  c-b  at  1C  String  #1-1550- 

1640  Deepest 

/^Arco  c-b  at  1C  String  #2-1450-1480 

//Arco  c-b  at  1C  String  #3-60,-1250' 


*Tesf  performed  on  samples  marked  "Regular" 


T0C  * 

Nitrate 

mg/ liter 

mg/li ter 

38 

Interference 

<1 

0.075 

<1 

0.073 

<1 

0.15 

<1 

0.085 

<1 

0.038 

Charles  R.   Wilson 
Analyst 


Approved  by 

M.   LyOacobs,   Ph.D. 

Divisional   Manager 


CRW/hb 


II  B-174 

CMIUC0,  II  •  CHARUS10N,  WV  •  CLARKSBURG,  WV  •  CLEVELAND,  OH  •  l;0Rf0LK.  VA  •  TERRE  HAUTE.  IN  •  HENDERSON,  KY  •  0ENVER.  CO  •  BIRMINGHAM,  At  •  VANCOUVER,  B.C.  CAN. 


COMMERCIAL  TESTING    £i   ENGINEERING   CO. 

GfNr.NAL   OrPICCG:   2211    NORTH    LASALLi:    S1RCCT,    CHICAGO,    ILLINOIS    00001      •     AKCA    COOt    312    720-0434 

__ 


Reply  1o 

Instrumental  Analysis  Division 
14335  West  44th  Avenue 
Golden.  Coloiado  B0401 


XL. Z^.._J| ^ 


»iM»_l     Ifti'l* 


20  November  74 


Phone:  303-270-9521 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hiway  72 
Golden,  CO  80  401 

Re:   IAD  #97-153-002-04 

ANALYTICAL  REPORT 


Aquifer  Test  #1  after 
pumping  15  hrs. 

//'well  1-C  String  #2 

ARCO  SG  #18-A  T.D.  1330' 

ARCO  SG-9  2750' 


*Test  performed  on  samples  marked  "Regular"  and 
run  by  an  outside  laboratory. 

**Test  performed  on  samples  marked  "Hg  for  N" 


TOC* 

Nitrates** 

mg/liter 

mg/liter  N 

<1 

0.34 

8 

0.10 

<1 

0.22 

<1 

0.  056 

Charles  R.  Wilson 
Analyst 


Approve^  by : 

M.  L.  Jacobs  Ph.D. 

Divisional  Manager 


CRW/hb 


vr-. 


RECEiVb?.,/ 
MOV  2  5  \m 


II  B-175 


)  \ 


-  i  C  »  ' 


'&DSCO  -  GOLD  EN 

CHICAGO,  IL  •  CHARUS10N,  WV  •  CIARKSMJRC,  WV  •  CLCVCUND,  Oil  •  NORFOLK,  VA  •  11  RREh/WlY  ~~m.  ||£NUI  KSDN,  KY  •  DI.NVf.IJ,  CO  •  BIRMINGHAM,  Al  •  VAHCOUVfR.  IJ.C.  CAN. 


COMMERCIAL  TESTING   &   ENGINEERING   CO. 

GENERAL    OFFICES:   22B    NORTH    LA  SALLE    STREET,    CHICAGO,    ILLINOIS    COOOI      •     AREA    CODE    312    726-8434 
Reply  tO  INSTRUMENTAL   ANALYSIS   DIVISION.       14335  WEST   44TH   AVENUE.    GOLDEN,   COLORADO  80401,    PHONE:    303-2709521 


To:     Mr.    Frank  Haas 
TOSCO 

18200  West  Hi  way  72 
Golden,   CO     80401 


/  \ 

/  .       \ 

/.:.. .\ 


Date:       16  December  74 
Analyst:        s.   Sweeney 


P.  O.  No.: 


Sample  No.:       ARC0  c-b  at  1C  String  #1-1550-1640  Deepest      IAD  No.:        97-163-002-18 

Metal   &  Acid  .  . 

CONCENTRATION  IN      ug/ml 


ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.003 

Thorium 

Gadolinium 

Molybdenum 

0.07 

Titanium 

0.08 

Bismuth 

Europium 

Niobium 

Scandium 

0.002 

Lead 

0.02 

Samarium 

Zirconium 

0.004 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

Mercury     ** 

0.0019 

Praseodymii 

jm 

Strontium 

0.4 

e 

Chlorine 

• 

• 

Gold 

Cerium 

Rubidium 

0.1 

Sulfur 

* 

Platinum 

Lanthanum 

0. 

0,07 

Bromine 

0.05 

Phosphorus 

1 

Iridium 

Barium 

0. 

04 

Selenium 

Silicon 

* 

Osmium 

Cesium 

0. 

07 

Arsenic 

0.03 

Aluminum 

0.9 

Rhenium 

Iodine 

0. 

006 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

0.002 

Sodium 

* 

Tantalum 

Antimony 

0. 

03 

Zinc 

0.2 

Fluorine 

* 

Hafnium 

• 

Tin 

STD 

Copper 

0.1 

Oxygen 

NR 

Lutetium 

Indium 

Nickel 

0.02 

Nitrogen 

NR 

Ytterbium 

Cadmium . 

Cobalt 

0.006 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.6 

Boron 

0.1 

Erbium 

Palladium 

Manganese 

0.06 

Beryl  1 ium 

O.001 

• 

Hoi  mi  urn 

Rhodium 

Chromium 

0.003 

Lithium 

5 

Dysprosium 

Hydrogen 

NR 

NR  -  Not  Reported 

All  elements  not  reported 

*Not  reported  upon 
**Rai!ieless  atomic 

<o.003  ug/ml 

request 

absorption 

II  B 

-176 

Approved:      /l 

^ 

4^-^ 

^~7^4 

Reply  to 


COMMERCIAL  TESTING   £i   ENGINEERING   CO. 

GENERAL   OFFICES:    220    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00001      •     AREA    CODE    312    720-8434 
INSTRUMENTAL   ANALYSIS  DIVISION,       14335  WEST   44TH   AVENUE,   GOLDEN,   COLORADO  80401,    PHONE.-    303278-9521 


To:  Mr.  Frank  Haas 
TOSCO 

18200  West  Hiway  72 
Golden,  CO  80401 


P.  O.   No.: 


/         ■  \ 

/L..  -...tj« ^ 


Sample  No.:       ARCO  c-b  at  1C  String  #2-1450-1480 
Metal   &  Acid 

CONCENTRATION  IN      pg/ml 


Date:       16  December  74 
Analyst:      S.   Sweeney 
IAD  No.:      97-163-002-18 


ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.002 

Thorium 

Gadolinium 

Molybdenum 

0.1 

Titanium 

0.1 

Bismuth 

Europium 

Niobium 

Scandium 

0.003 

Lead 

0.03 

Samarium 

Zirconium 

t» 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

-+ 

Potassium 

* 

Mercury     ** 

• 

w  Gold 

0.0009 

Praseodymium 

Strontium 

5 

Chlorine 

* 

Cerium 

Rubidium 

0.05 

Sulfur 

* 

Platinum 

Lanthanum 

Bromine 

0.03 

Phosphorus 

0.2 

Iridium 

Barium 

0. 

1 

Selenium 

Silicon 

* 

Osmium 

Cesium 

0. 

02 

Arsenic 

0.05 

Aluminum 

0.5 

Rhenium 

Iodine 

0. 

01 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

GaFlium 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.05 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.03 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.006 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.003 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.5 

Boron 

0.2 

Erbium 

Palladium 

Manganese 

0.2 

Beryl  1 ium 

0.002 

J&  Hoi  mi  urn 

Rhodium 

Chromium 

0.005 

Lithium 

4 

Dysprosium 

Hydrogen 

NR 

NR  -  Not  Reported 

All  elements  not  reported  <O.008  Mg/llll    II    R-177 

*Not  reported  upon  request 
**Flameless  Atomic  Absorption 


Approved: 


COMMERCIAL  TESTING   &   ENGINEERING   CO. 

GENERAL    OFTICCS:   22B    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00001      •     AREA    CODE    312    728-8434 
Reply   tO  INSTRUMENTAL    ANALYSIS  DIVISION,    14335  WEST   AVENUE.   GOLDCN.   COLORADO,   80401.    PHONE:    303-278-9521 


To:  Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hiway  72 
Golden,  CO  80401 


X 


Z~ 


Date:       2  0    November    74 


Analyst: 


S.    Sweeney 


P.  O.   No.: 

Sample  No.: 

.Well 

1-C   String 

#2 

*** 

yg/ral 

IAD  No.: 

97-153-002-04 

CONCENTRATION 

INJfcPMfCWEISKS 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.004 

Thorium 

Gadolinium 

Molybdenum 

0.09 

Titanium 

0.06 

Bismuth 

Europium 

Niobium 

Scandium 

0.01 

Lead 

0.2 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymi  urn 

Yttrium 

Potassium 

• 

Mercury     ** 

0.003 

Praseodymium 

Strontium 

0.3 

Chlorine 

* 

• 

Gold 

Cerium 

0. 

003 

Rubidium 

0.02 

Sulfur 

* 

Platinum 

Lanthanum 

0. 

,01 

Bromine 

0.003 

Phosphorus 

0.05 

Iridium 

Barium 

0. 

02 

Selenium 

Silicon 

* 

Osmium 

Cesium 

Arsenic 

0.02 

Aluminum 

0.2 

Rhenium 

Iodine 

Germanium 

Magnesium 

* 

* 

Tungsten 

Tellurium 

Gallium 

Sodium 

* 

Tantalum 

i 

Antimony 

- 

Zinc 

0.1 

Fluorine 

* 

Hafnium 

. 

Tin 

Copper 

0.2 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.01 

Nitrogen 

NR 

Ytterbium 

Cadmi  urn 

Cobalt 

0.005 

Carbon 

NR 

Thulium 

Silver 

Iron 

*7 

Boron 

0.01 

Erbium 

Palladium 

Manganese 

0.2- 

Beryllium 

<0.001 

• 

Hoi  mi  urn 

Rhodium 

Chromium 

0.02 

Lithium 

0.6 

Dysprosium 

TT      T? 

_1  78 

Hydrogen 

NR 

NR  -  Not  Reported  <0.  00  8    rig/ml 

All  elements  not  reporled x^fickftft!}^-^1^ 
*Not    reported    upon    request 
**Flameless   Atomic    Absorption 


Approved: 


***Samplc   was v filtered    through    a    0.45      m 
filter   before    running 


COMMERCIAL  TESTING   Gi   ENGINEERING   CO. 

GENERAL   OFFICES:   220    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00601      •     AREA    CODC    312    720-0434 
Reply  tO  INSTRUMENTAL   ANALYSIS   DIVISION,       14335  WEST   44TH   AVENUE.    GOLDEN,   COLORADO  80-101,    PHONE:    303-270-9521 


A 


To:     Mr.    Frank  Haas 
TOSCO 

18200  West  Hi way  72 
Golden,   CO     80401 


P.  O.  No.: 


/ 


/-. 


..^ 


Sample  No.:       ARCO  c-b  at  1C  String  #3-60' -1250* 
Metal   &  Acid 

CONCENTRATION  IN 


Date:     16  December  74 
Analyst:     S.    Sweeney 
IAD  No.:    97-163-002-18 


pg/ml 


ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

<0.001 

Thorium 

Gadolinium 

Molybdenum 

0.02 

Titanium 

0.08 

Bismuth 

Europium 

Niobium 

Scandium 

0.002 

Lead 

0.01 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

Mercury     ** 

0.0008 

Praseodymium 

Strontium 

2 

Chlorine 

* 

• 

Gold 

terium 

Rubidium 

0.01 

Sulfur 

* 

Platinum 

Lanthanum 

0. 

,002 

Bromi  ne 

0.02 

Phosphorus 

0.3 

Iridium 

Barium 

0. 

02 

Selenium 

Silicon 

* 

Osmium 

Cesium 

Arsenic 

0.06 

Al uminum 

0.9 

Rhenium 

•    Iodine 

0. 

,002 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

Sodium 

* 

Tantalum 

Antimony 

- 

Zinc 

0.03 

Fluorine 

* 

Hafnium 

• 

Tin 

Copper 

0.03 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.01 

Nitrogen 

NR 

Ytterbium 

Cadmium. 

Cobalt 

0.002 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.6 

Boron 

0.1 

Erbium 

Palladium 

Manganese 

0.2 

Beryl! ium 

• 

Holmium 
Dysprosium 

Rhodium 

Chromium 

0.006 

Lithium 
Hydrogen 

0.5 

NR 

NR  -  Not  Reported 

All  elements  not  reported  <0.002    pg/ml 

*Not  reported  upon   request 
**Flameless  Atomic  Absorption 


II  B-179 


Approved: 


«=*u= 


"3* 

rv 

CD 


CD 


CO 


CO 


IfiCO     ? 

o 

ro  to    u 

CM 

iO  N  2 

u 

0) 

£1 

£ 

•  « 

T3 

0) 

CD 

o 

o    .  > 

0) 

p 

roject  N 
eries  No 
es  recei 

. . 

PhCo^ 

• 

QIC  K  co 

• 

*H 

£ 

o 

"J1 

»— i 

"&£ 

« 

0)  co 

X 

h  o 

u 

K 

rt  ■ 

< 

rt  u 
c  o 

H 

c3  1Z 

CO 

.15   O 

i 

1  Ind 
n.    C 

Nl 

•^  "q 

< 

O 

ffi 

c 
o 


CM 


iJ   rv.  O 


(0 

1              — M 

I* 

>.     O 

to     r> 

(0    CO 

5  0 

ro    O 

■JG   td 

•    Q) 

m  0 

075 

t— 1 

£0 

l_  -.-( 

c 

u*  0 

O     0) 

O    T5 

.*   Q) 

CM   «rj 

2   H 

CO     ° 
2    U 

CO 
►—I 
CO 

O 

H 

K 
O 


o 

CO 

O 

d) 

v- 


o 

a 

CD 
CM 
CM 


+1 


(0 


CO. 


* 

c: 

o 

CO 
ft 

u 

<D 

P-, 


o 


-H 


ro 


C 

o 


to 

U 

o 

I-, 

P-, 


S* 


O 

E  10 
ro  0) 
CO   p 


co 
S  o 

c 


10 


+1 


eg 


o 
+1 


O  IV.    r-C  CD 

1— t    CD    CD   ■ — I    r- 1  r—t 


+1    +1    +1    +1    +1  +1 


O 

r— I  CD  CO 

^    O    N    fO   O  CO 


CM    ,-t 


r*.  CO 

.  o       • 

H    ^    N 


+1    +1    +1    +1    +1  +1 


O    CO    O  CO  CD 

•        •        •    CO        •  • 

V?    r-C    CM    ^r    CO  f>- 


o 

'd4 


o 

CO 


cd  vr 


I 

o 


10  to 

10  ^r1 


o 

to 

CM 

I— I 

I 

o 

CD 


1— I     CM    CO 
=*t=  *  * 


CM 


w 


CO 


CP 
C 


en 


co 


i-h    1— «    1— t    CO    CO 


\\\ 


CD 

r— I 

I 

o 

CO 


r— < 

CM    CO    ^    lO 

CO 

\ 

till 

1 

CO 

CO 

10 

r^ 

(0 

1$ 

fc! 

0 

tj> 

C 
i-< 
+-> 

o 

to 

CO 
0) 
D 
O 
t-i 

a 

c 
o 

i-t 
+j 

CO 
l-l 

o> 
o 

c 

to 

•a 

o 

o 

10 

o 

XI 
CO 
t-l 

CD 


O 


J3 
CO 

+ 


II  B-180 


• 

-^ 

Bbk 

t^ 

Mr 

CD 

r— 1 

U 

<D 

X) 

6 

CD 

LO 

CD     £ 

m    > 

lo    O 

t— « 

CO 

^ 

LO 

r-  jz; 

co 

•o 

J-. 

. 

CU 

CD 

o 

•     > 

B 

-4-> 

C  "i 

H-l      (J 

CD 

O 

10    ^ 

0) 

CD 
■' — > 

cS  *-< 

Q 

o 

Ser: 
pies 

■♦-> 

QEEw 

• 

*— 1 

£ 

o 

r— « 

t,o 

- 

a  co 

w 

*-"  o 

u 

K 

cd 

< 

c  o 

rrt  <— * 

A 

•  rt    O 

1! 

-go 

C 

K 

►— < 

£ 

o   w 

El 

to^ 

to 

^  o 

< 

O 

o 


CN] 


tJ  tN* 


CO 

fO 
(0 


o 

o 

CD 


O  to 

■ — c 

u,  o 


>,  o 

fd  co 

s  ° 

W  b 


CD 


CD 
O*  TJ 

CN] 


co 


O 

a 


CO 
r— < 
CO 

>« 

<C 
55 

O 

H 

K 
O 

w 


o 

f-i 

CO 

o 

a) 


o  +1 

a. 

co 

CN] 
CN) 


ca 


(0 


* 

o 

co 
o 

0) 

a, 


O  +1 


ca-g 


* 

o 

-l-t 
CO 

<u 

S-c 

0-. 


6  +l 

a 

>.  ro 
o 


c: 
o 


s,  3 

a  ^ 

fc  CO 

fO  CD 

CO  p 


to 


LO 

o 


•        • 

o  o 


+1    +1+1 


CO 

o 


o  o 


i—(     CSl    i— (     r— I 


+1+1  +1+1 


O    CD    O    O 


CO 

•st1 

CO 

CO 

• 

• 

• 

• 

CM 

CO 

CN] 

CO 

+  1+1 

+1 

+1 

CN] 

CO 

LO 

o 

• 

• 

• 

• 

«^ 

o 

LO 

CO 

• 
10 

u, 

x\ 

CO 

r-< 

-o 

CO 

a, 

3 

CM 

ex. 

Di 

o 

g 

CO 

t— « 

•i-t 

CO 

* 

r-l 

4-» 

co 

CO 

Q 

CD 

o 

o 

H 

H 

1 

1 — 1 

LO 

<c 

r-4 

CD 

It- 

CN) 

1 

oo 

•r-i 

r— < 
r— 1 
CD 

CD     r-t 

1     1 

a  o 

<C 

CO 

CO 

\ 


CO     , 

1— t 

CN]    CO    «cj« 

£o 

1 

CD 

1        1        1 

fOS 

LO 

LO 

cn 


e^ 


c^_i 


<0 

L-. 

o 

fO 

o 


L0 


fO 


*  d 


•     CD 


CQ 


II  B-181 


X) 


CO 
CD 


CD 
> 

CD 

CD 
O 

CD 
X> 

c: 
o 
o 

nP 

ON 
LO 

CD 

(D 


o 

CD 

D> 
C 

•r-l 

4-» 

c 
p 
o 

10 

to 
<D 
O 
O 
i-< 
P. 

c 
o 

t-l 

to 

L-. 

CD 


to 
-a 

> 

o 

fO 
O 

T> 
CO 
u 

0) 
XI 


o 


x> 

fO 

1-4 

m 
> 


D 


> 

05 

/ 

"••* 

^ 

LfJ 

^ 

V 

D 

lii 

CD 

•? 

.Ik 

0 

TO 


NEW    YORK  D 

THE    OIL    SHALE    CORPORATION        .  losang^so 

INTER  OFFICE  MEMORANDUM 

LABORATORY  DATA  LETTER  75-28 

from:    F.  C.  Haas  date:  February  14,   1975 

FILE  NO.:  5100-3 

File  subject:  Analyses  ofWater  Samples 

from  C-b  Tract,  Core 
Hole  SG-9  (String  Nos.  1 
and  2) 

Project  No.  197 


Two  water  samples  were  taken  from  Core  Hole  SG-9; 
one  sample  from  String  No.   1  and  the  other  from  String  No-   2. 
The  samples  were  analyzed  for  major  and  minor  constituents, 
trace  metals,  radioactivity  and  total  organic  carbon.     Major 
constituents  were  done  by  Industrial  Laboratories,  Denver, 
Colorado,  and  TOSCO,  Rocky  Flats.     Minor  constituents  were 
done  by  Commercial  Testing  &  Engineering,  Golden,  Colorado. 
Radioactivity  was  done  by  Hazen  Research,   Inc.,  Golden, 
Colorado.    Results  of  the  analyses  are  attached. 

There  are  no  major  discrepancies  in  the  major  consti- 
tuent analyses. 

Total  organic  carbon  in  both  samples  was  less  than 
10  mg/liter  in  all  samples.     Gross  alpha  in  String  No.  1  was 
greater  than  4  pCi/1,  therefore,  Ra£25  was  determined.     No 
RQ226  was  f°und. 

.  yy 

FCH/aw 
Encs. 


Approved    (MTA) 


cc:    R.  G.  Vawter 
H.  M.  Spence 
B.  L.  Schulman 
T.  H.  Cleveland 
A.  W.  Schillinger 
M.  W.  Legatski  (ARCO) 
J.  R.  Matis  (ARCO) 
D.  B.  Tait  (ARCO) 


II  B-182 


Table  1 


Industrial 


400 


Component 

Sodium ,  mg/l 

Potassium,  mg/l 

Calcium ,  mg/l 

Magnesium,  mg/l 

Sulfate,  mg/l 

Carbonate,  mg/l 

Bicarbonate,  mg/l 

Chloride,  mg/l 

Fluoride,  mg/l       I 

2  Cations,  meq/1 
2,  Anions ,  meq/1 
%  Difference 


Silica,  mg/l 

PH 

Conductivity,  Mmhos/cm     1500 

Calculated  TDS,  mg/l  1048 


MAJOR  CONSTITUENT  ANALYSES 
String  No.   1 


TOSCO 


414 


String  No.   2 


Industrial 


310 


TOSCO 


271 


NA 

5.3 

NA 

4.8 

19 

NA 

117 

NA 

7.5 

7.6 

68 

100 

51 

67 

375 

431 

72 

17 

42 

12 

860 

972 

690 

739 

44 

28 

60      .. 

49 

18 

17 

0.2 

2.2 

18.97 

_  , 

24.92 

i 

19.75 

— 

24.98 

— 

2.0 

— 

<0.1 

— 

15 

13 

22 

20 

8.6 

8.4 

8.8 

8.5 

500 

1400 

1640      • 

1650 

1332 


NA  -  Not  Analyzed  I 
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THE  erjDESSTEUAL  UMATOES  C@r 


AkiIjiicjI  j*d  ConmUiui   Chimuii 

2600    *CST    29TH   AVENUE 

DENVER,    CCX.O»<ADO      802)1 

ANALYSIS    ttfOCT 


ltot 


TELtrKDNE   455- 364 t 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central ,  Suite  555 
1515  Arapahoe  Street 
.Denver,  Colorado  80202 
Attn:  John  Matis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


12/6/74 
12/20/74 

5247 


SAMPLE  MARKED:       SG-9  String  #1 
ANALYSIS: 


SAMPLES  APE  DISCARDED  IK  15  CAVj  FROM  DAT!?  OP 
REPORT  UNLESS  WE  ARE  REQUESTED.  IN  WriTIHG. 
TO  RETAIN  THEM  FOR  A  LONGER  ^GRIOO  PERISH- 
ADLE  SAMPLES  ARE  USUALLY  DISO^DEC  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     AOVANCE 


; 

MILLIGRAMS 

PER  LITER 

Calcium 

19 

Magnesium 

7.5 

Sodium 

400 

Carbonate 

72 

Bicarbonate 

860 

Chloride 

44 

Sulfate         1 

51 

Nitrate 

Less  than  0.1 

Phosphate 

Less  than  0.1 

Silicon  dioxide 

15 

Iron 

0.68 

Fluoride 

18 

P.  alkalinity,  in  terns 
calcium  carbonate 

M0  alkalinity,  in  terms 
calcium  carbonate 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 

Ammonia -nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 

.'.BVQFRS  OF: 

AMERICAN  ASS'N  Of     CFRFAL  CHEMISTS 
*Mro|C*N  CHEMICAL  SOCIETY 
AMERICAN  OIL  CHEMISES'  SOCIETY 
ASi'N  OF  OFHflH  RACINr,  CI'LMISTS 
BAKERY  ENGINEERS  Or  AMVRICA 
INV1ITUTE  OF  FOOD  TECHNOLOGY 
SIGMA  k| 


of 


of 


•>-  »1*»J 


78 

1,060 


0.1 
Less  than  0.5 
Less  than  1 
Less  than  0.01 
Less  than  0.01 

Less  than  0.01 
4.9 
Less  than  0. 1 


II  B-184 


MILLI-EQUIVALENTS 


0.948 
0.617 

Z  Cations  =  18.97  ! 
Z  Anions  =  19.75 


%  Difference  =2.0 


2.393 
14.104 


1.241 
1.061 


0.500 


0.947 


MILLIGRAMS  PER  LITER 


Aluminum^.. 
Cop per 
Cadmi  um 
Lead 
Manganese 

Silver 

Zinc 

Mercury 


<*5  *^r**.t«*-r  V,  '  » 


Less  than  0..1  ,. 
Less  than'  0*1 
Less  than  0.01 
0.24 
Less  than  0.05 

Less  than  0.05 
Less  than  0.5 
Less  than  0.01 


^r  '^-  '<•,*•• 


pH  8.6 

Specific  conductance 
1,500  micronihos  per  cc 
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CHLMIbf 


Hl'l  <<EPOFT  IS  NOT  TO  PE  eiPRCOUCf:'.   IN  WHOLE  OR   IN  PART,  FOR  ADVERTISING  *L'RPOSES  WITHOUT   OOTAlNlNG  PRIOR  WRITTEI  AUTHORIZATION 


TE3E  gmstgoal  LoaAraiiEs  ©ow 


Andlflicjl  jnd    Cortixlltei    Cbtmnlt 

?600   VSCST   29TVI   AVEMJE 

DENVER,    COLORADO      00211 

ANALYSIS   CEFORT 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


12/6/74 
12/20/74 

5248 


SAMPLE  fVlARKED:  SG  9  -  String  #2 

ANALYSIS: 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UWLESS  WE  ARC  REQUESTED.  IK  V/RITING. 
TO  RETAIN  THEM  FOR  A  LOHGcK  PERIOD.  >*ERI«H- 
ABLE  SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  WAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)     IN     ADVANCE. 


MILLIGRAMS 
PER  LITER 

117 
68 
310 
42 
690 

60 
375 
0.4 
Less  than  0.1 
22 


MILLI-EQUIVALENTS 

5.838 

5  596 
2  Cations  =  24.92     i^^gs 

2,Anions  =  24.98        1.399 

%  Difference  =  <0.  Ill* 33.6 

1.692 
10.575 


■££>.  c  '.-*•»* 


Iron 

Fluoride 

P.   alkalinity,   in  terns  of 
calcium  carbonate 

M0  alkalinity,   in  terms  of 
calcium  carbonate 
^.Ijcjrdness.,  Sri ..te iwis^pf*^**. rev- 
eal cium  carbonate 

Total   dissolved  solids 
(calculated) 


0.18 
2 

Aluminum 
—     Copper 
Cadmi  um 
Lead 
«**#£•»«  is****?*-  Manganese 
570 


MILLIGRAMS  PER  LITER 


Less 
Less 
Less 
Less 


than 
than 
than 
than 


0.1 

0.1 

0.01 

0.C5 


yi:1*+*&f*.<r<**tf&*  0*.  15 '■*'**  * 


•«*■  J  v>Vl*V"£  • 


1,330 


Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


Less 
Less 
Less 
Less 


than 
than 
than 
than 


0.2 

0.5 
1 

0.01 
0.01 


Silver 

Zinc 

Mercury 

pH 


Less 
Less 
Less 


8.8 


Specific  conductance 
1,640  micromhos  per 


than 
than 
than 


cc 


0.05 

0.5 

0.01 


a/t 


OF: 


AMERICAN  ASS'N  OF  Cr'REAI.  CHEMISTS 
AMERICAN  CHEMICAL  SOCIETY 
AMERICAN  OIL  CHEMISTS'   SOCIETY 
ASS'N  OF  OTFICIAL  RACING  OIMISTS 
BAKERY  ENGINEERS  OF  *»KHCA 
INSTITUTE  OF  FOOD  TECHNOLOGY 
SICMA  XI 


Less  than  0.01 
1.5 
Less  than  0.1 
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THE  INDUSTRIAL  LABORATORIES  CCTnPANY 


US  «i£rppT  IS  NOT  TO  HE  REPROOUCEO.   IN  WHOLE  OK  IN  PART,  FOR  ADVERTISING  PUKrOSCS  WITHOUT  OBTAINING  PRIOR  WRITTEN  AUTHOR  I Z AT  I  CM 


COMMERCIAL  TESTING    &   ENGINEERING   CO. 

GENERAL   OFFICES:    238    NORTH    LA  SALLE    STREET,   CHICAGO.    ILLINOIS    60801      •     AREA    CODE    312    720-8434 
Reply   tO  INSTRUMENTAL    ANALYSIS   DIVISION,       14335  WEST   44TH    AVENUE,   GOLDEN,   COLORADO  80401,    PHONE:    303-278  952) 


To.  Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


r 


P.  O.  No.:    CORRECTED  COPY 

Sample  No.:   Environmental  Sg  #9  -  String  1 

CONCENTRATION  IN  yg/ml 


Date:    13  February  75 


Analyst:    $.   Sweeney 


IAD  No.:   97-190-002-03 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.        ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Holmium 


0.01 


NR 


0.01 


Terbium 

Gadolinium 

Europium 

Samarium 

Neodymium 

Praseodymium 

I 

Cerium      0.002 

V 

Lanthanum  0.001 

Barium  0.08 

Cesium  0.01 

Iodine  0.01 
Tellurium 

Antimony  0.009 
Tin 

Indium  STD 

Cadmium  0.1 

Silver  0.009 
Palladium 
Rhodium 


Dysprosium 

.  .  Not  reported  upon  request 

**  Atomic  Absorption  ^ 

NR  -  Not  Reported 

All  elements  not  reported  <0.  002   pg/ml 
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Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


0.07 


2 

0.05 

0.03 

0.005 

0.02 

0.003 

1 

0.03 

0.003 

0.002 

2 

0.09 

0.006 


Approved: 


Vanadium 

Titanium 

Scandium 

Calcium 

Pojtassium 

Chlorine 

Sulfur 

Phosphorus 

Silicon 

Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryl  1 ium 

Lithium 

Hydrogen 


fcl'«= 


0.002 

0.1 

0.002 


*  ■ 


0.3 


0.4 


NR 

NR 

NR 

1 

0.001 

0.22** 

NR 


Reply  to 


COMMERCIAL  TESTING    &   ENGINEERING    CO. 

GENERAL   OFFICES      228    NORTH    LA  SALLE    STREET,    CHICAGO.    ILLINOIS    G0601      •     AREA    CODE    312    726-8434 
INSTRUMENTAL   ANALYSIS   DIVISION.       14335  WEST   44TH    AVENUE.   GOLDEN.   COLORADO  80401.    PHONE:    303-278-9521 


To:  Mr.  Frnak  Haas 

The  Oil  Shele  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


/ 


\ 


P.  O.  No.: 
Sample  No.: 


CORRECTED  COPY 

Environmental   Sg  #9  -  String  #2 


Date:  13  February  75 


Analyst:    s.   Sweeney 


IAD  No.:     97-190-002-03 


CONCENTRATION  IN     yg/ml 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead  ±0.02 

Thallium 

Mercury        NR 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten       0.01 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Hoi  mi  urn 


Dysprosium 

*  Not  reported  upon  request 

**  Atomic  Absorption 

NR  -  Not  Reported 

All  elements  not  reported  <0.  004   ug/ml 


Terbium 

Ruthenium 

Vanadium 

0.004 

Gadolinium 

Molybdenum 

0.08 

Titanium 

0.05 

Europium 

Niobium 

Scandium 

0.009 

Samarium 

Zirconium 

^ 

Calcium 

* 

Neodymi  urn 

Yttrium 

■*> 

Potassium 

* 

Praseodymium 

Strontium 

3 

Chlorine 

* 

Cerium 

Rubidium 

0.02 

Sulfur 

* 

Lanthanum 

Bromine 

0.03 

Phosphorus 

0.2 

Barium 

0, 

,07 

Selenium 

0.009 

Silicon 

* 

Cesium 

0. 

,005 

Arsenic 

0.009 

Aluminum 

0.7 

Iodine 

0. 

,005 

Germanium 

Magnesium 

* 

Tellurium 

Gallium 

Sodium 

* 

Antimony 

0. 

006 

Zinc 

0.1 

Fluorine 

* 

Tin 

Copper 

0.03 

Oxygen 

NR 

Indium 

STD 

Nickel 

0.02 

Nitrogen 

NR 

Cadmium 

Cobalt 

0.01 

Carbon 

NR 

Silver 

Iron 

0.5 

Boron 

1 

Palladium 

Manganese 

0.4 

Beryllium 

0.003 

Rhodium 

pnnocr 

Chromium 

0.01 

Lithium 
Hydrogen 

0.27** 

NR 
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Approved: 


CABLt  ADDRESS  LUM  I  LCl 


COMMERCIAL  TESTING   St   ENGINEERING   CO. 

GENERAL  OFFICES:  228   NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    60601     •    AREA    CODE    312    726-843* 


/\ 


Reply  to  4i±~Z3LJi  I13k 

Instrumental  Analysis  Division  Phone:  303-278-9521 

14335  West  44th  Avenue 

Golden.  Colorado  80401 


10  January  75 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  CO  80401 

RE:  IAD  #97-190-002-03 


Analytical    Report 


|/Ei 


T0C* 
mg/Liter 


Environmental   Sg  #9  -  String  #1  <1 

^/Environmental   Sg  #9  -  String  #2  8 

ARC0  etal    Sg  #17  -   Dst  #8  1066-1116.7        -  2 

*Test  performed  on  water  marked  "Regular". 
Outside  laboratory 

"1; 


M.  L.  Jacobs,  Ph.D. 
Divisional  Manager 


MLJ/hb 


iib-188  mm 


c.  -*iCfc'  /•* 
CHICAGO,  IL  •  CHARLESTON,  WV  •  CLARKSBURG,  WV  •  CLEVELAND,  OH  •  NORFOLK,  VA  •  TERRE  HAUTE,  IN  •  HENDERSON,  KY  •  DENVER,  CO  •  BIRMINGHAM,  AL  •  VANCOUVER.  B.C.  CAN. 
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NEW   YOHK U 

THE    OIL   SHALE    CORPORATION  ^""'"^ 

LOS   ANGELl  S  [j 

INTER   OFFICE   MEMORANDUM 

LABORATORY  DATA  LETTER  75-41 
from:    F.  C.   Haas  DATE:  March  3 ,   1975 

FILE  NO.:  5100-3 

to:         File  subject:  Analys is  of  Water  Sample 

from  Core  Hole  SG-11, 
String  No.   1 

Project  No.   19  7 


Attached  are  the  analyses  of  a  water  sample  from 
Core  Hole  SG-11,  String  No.   1. 

Major  constituent  analyses  were  done  by  Industrial 
Laboratories,  Denver,  Colorado,  and  TOSCO,  Rocky  Flats. 
Minor  constituents  were  done  by  Industrial  Laboratories. 
Trace  metals  and  total  organic  carbon  were  done  by  Commercial 
Testing  &  Engineering,  Golden,  Colorado.     Radioactivity  was 
done  by  Hazen  Research,   Inc.  ,  Golden,  Colorado/ 

This  water  is  similar  in  composition  as  the  water  from 
SG-17,  DST-34,  2120-2170  feet.  However,  it  does  not  con- 
tain the  high  nitrate  or  ammonia  nitrogen. 

Industrial  Laboratories  reported  0.8  mg/l  boron  (colori- 
metric) ,  whereas  Commercial  Testing  &  Engineering  reported 
greater  or  equal  to  120  mg/l  boron  (spark  source  mass  spec- 
troscopy).    TOSCO  then  set  up  a  colorimetric  procedure  and 
found  315  mg/l  boron.     There  are  also  discrepancies  in  the 
fluoride,  lithium  and  barium  analyses.     Industrial  Laboratories 
report  18  mg/l  fluoride,  whereas  TOSCO  found  48  mg/l.     Industrial 
Laboratories  reports  <0.5  mg/l  lithium,  whereas  Commercial 
Testing  &  Engineering  reports -^70  mg/l  and  TOSCO  found  79  mg/l 
lithium.     Industrial  Laboratories  found  no  barium,  whereas 
Commercial  Testing  &  Engineering  found  5  mg/l.     Industrial 
Laboratories  has  been  advised  of  this  and  have  checked  it  out 
(later  samples  show  much  better  agreement,  except  for  the 
boron) . 

The  sample  from  String  No.   1  contained  38  mg/l  total 
organic  carbon.    A  chloroform  extraction  removed  29  mg/l  of 
organic  material.     Of  this  amount,  organic  bases  were  0.6  mg/l, 
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Memo  from  FCH  to  File 
March  3,   19  75 
Page  2 

neutral  compounds  were  11.8  mg/1,  phenolics  were  5.0  mg/1 
and  acidic  compounds  were  7.3  mg/1.     The  acidic  material 
contained  2.93  percent  sulfur.   (Acidic  material  from  shale 
oil  contains  3.68  percent  sulfur.)    There  was  insufficient 
material  to  do  a  nitrogen  on  the  organic  bases.    An  extraction 
for  polycyclic  aromatics  showed  less  than  1.3  mg/1. 

Gross  alpha  was  43  pCi/1;  Ra22  6  was  determined  and 
found  to  be  27  pCi/1,  which  is  well  above  Colorado  drinking 
water  standards.     Gross  beta  was  390  pCi/1;  analyses  for 
^Nat     anc*  -^230  showed  these  elements  to  be  absent. 


>x 


FCH/aw 
Encs. 


H^yf 


Approved  (MTA) 


cc:    R.  G.  Vawter 
B.  L.  Schulman 
H.  M.  Spence 
T.  H.  Cleveland 
A.  W.  Schillinger 
M.  W.  Legatski  (ARCO) 
J.  R.  Matis  (ARCO)  ^ 
D.  B.  Tait  (ARCO) 
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Table  1 
ANALYSES  OF  STRING  NO.    1,  SG-11 


Laboratories 

Component 

Industrial 

TOSCO 

CT  &  E 

Sodium,  mg/1 

15,300 

16,367 

Potassium,  mg/l 

NA 

125 

Calcium,  mg/1 

<0.1 

6 

Magnesium,  mg/1 

12 

14 

Sulfate,  mg/1 

<4 

2 

Carbonate,  mg/1 

1,320 

1,962 

Bicarbonate,  mg/1 

25,900 

21,594 

Chloride,  mg/1 

6,930 

8,154 

Fluoride,  mg/1 

18 

48 

Lithium,   mg/1 

<0.5 

79 

^70 

Borate,  mg/1 

0.8 

1,230 

J>120  (B) 

Barium,  mg/1 

<1 

NA 

5 

^.Cations,  meq/1 

667 

727 

^Anions,  meq/1 

665 

680 

%  Difference 

0.2 

3.3 

Silica,  mg/1 

18 

24 

PH 

6.4 

8.8 

Calculated  TDS,  mg/1 

36,289 

38,592 

Conductivity,  micromhos/cm     40,000 

40,000 

NA  -  Not  Analyzed. 
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Ait*ljti(j\  >"•'    Compiling   Cbtmitli 
2600   KEST    ?9TH   AVENUE 

dfnyy.n,  a<.fx)a)    60211 

ANAOSIS   tirOST 


TELE"P>ONfc    4S5-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAD.  NUMBER: 


11/9/74 
12/19/74 

4518 


AMPLE  MARKED:     SG-11  11/2      S+*i*> 
ANALYSIS: 


#■/ 


SAMPLES  ARE  DISCARDED  IN  IS  DAYS  FKOM  DATE  OF 
REPORT  UNLESS  WE  AUe  REQUESTED,  IN  WRI  ilNG. 
TO  RETAIN  THEM  FOR  A  LONGER  PERICO.  PERISH- 
AME  SAMPLES  ARE  USUALLY  DISCARDED  IMMfcD- 
lATt-LY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREE7ING.     ETC.)     IN     ADVANCE. 


■AMBERS  Cf; 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate  ;  : 

Chloride  j 

Sulfate 

Nitrate 

Phosphate 

Silicon  dioxide 

Iron 
Fluoride 

P.   alkalinity,  in  terns 

calcium  carbonate 
MO  alkalinity,   in  terms 
...calcium. carbonate  ..    ^ 
Hardness','  in  terms  of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 

Ammonia 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


MILLIGRAMS 
PER  LITER 

Less  than  0.1 

12 

15,300 

1,320 

25,900 

6,930 
Less  than  4 
Less  than  0.1 
Less  than  0.1 
18 

2.3 
18 


MILLI-F.OUIVALENTS 


0.988 
Z  Cations  =  666.5  665.550 
I  Anions  =  664.5  4J.956 
%  Difference-  0.2 424'750 

195/126 


0.599 


of 


of 


48 
31,960 

.Aluminum. 
Copper 
Cadmi um 
Lead 
Manganese 

Not  preserved 
Less  than  0.5 
Less  than  1.0 
Less  than  0.05 
Less  than  0.01 

Silver 

Zinc 
Mercury 

AMERICAN  ASS'N  OF  CTRML  CHEMISTS 
AMfRICAN  CHEMICAL  SOCIETY 
AMERICAS  OIL  CHIMlET?"   SOCIETY 
#S5»N  CI  orriCI'.  L  MCI'K.  CHEMISTS 
BAKHIY  ff.OlNFEW!.  OF  AMI  RITA 
ISJTIUITl  Of   FOOD  TECHNOLOGY 
SIl.MA  XI 


Less  than  0.01 
0.8 
Less  than  0.1 
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0,316 

MILLIGRAMS  PER  LITER 

Less  then  0.1 

'Less  than  0".  1 

Less  than  0.01 

Less  than  0.05 

Less  than  0.05 

Less  than  0.05 
Less  than  0.5 
Less  than  0.01 


pll       8.4 
Specific  conductance 
40,000  micromhos  per  cc 

THE  INDUSTRIAL, LABORATORIES  COM 


r>*M\/ 


dJjLMM^Z- 


- '  i  ' 


_ 


Rr.rrtooucf  c  .    I»i  *mou  cr    in   part,    ron   aovmiti 


CHlWIST 


ING   purposes   without   obtaining   rmon   *iRiiTr.<   authoiu  7  ati  <•'• 


COMMERCIAL  TESTfiNG   &   ENGINEERING   CO. 

GENERAL  OKf  ICES:   220    NORTH    LASALLF.    STRrf-T,   CHICAGO,    ILLINOIS    60001     •    AREA    CODE    312    720-8-134 
Reply   tO  INSTPUMfNlAl    ANALYSIS   DIVISION.       M335  WEST   4-1TM    AVENUE,    GOLDEN,   COLORADO  80401.    PHONE:    303-278-9521 


To:    Mr.    Frank  Haas 
TOSCO 

18200  West  Hiway 
Golden,   CO     80401 

72 

■ 

■ 

Date: 

16  December  74 

Analyst: 

S.    Sweeney 

P.  O.   No.: 

Sample  No.: 

String  #1      Sg-11      11-2-74 
Metal    &  Acid 

CONCENTRATION 

in      ug/ml 

IAD  No.: 

97-163-002- 

18 

ELEMENT 

CONC.    ' 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.02 

Thorium 

Gadolinium 

Molybdenum 

0.01 

Titanium 

0.2 

Bismuth 

Europium 

Niobium 

0.01 

Scandium 

0.01 

Lead 

0.03 

Samarium 

Zirconium 

t.0.9 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

0.03. 

Potassium 

* 

• 

Mercury     ** 

0.0026 

Praseodymium 

Strontium 

3 

Chlorine 

* 

Gold 

Cerium 

Rubidium 

0.04 

Sulfur 

* 

Platinum 

Lanthanum 

0.02 

Bromine 

0.8 

Phosphorus 

0.4 

Iridium 

Barium 

5 

Selenium 

Silicon 

* 

Osmium 

Cesium 

0.04 

Arsenic 

0.03 

Aluminum 

0.4 

Rhenium 

Iodine 

0.5 

Germanium 

0.05 

Magnesium 

* 

Tungsten 

• 

Tellurium 

Gallium 

0.02 

Sodium 

* 

Tantalum 

Antimony 

0.008 

Zinc 

0.03 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.2 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

*** 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.03 

Carbon 

NR 

Thulium 

Silver 

Iron 

3 

Boron 

£120 

Erbium 

Palladium 

Manganese 

0.07 

Beryllium 

0.002 

• 

Hoi  mi  urn 
Dysprosium 

Rhodium 

Chromium 

0.007 

Lithium 
Hydrogen 

>70 

NR 

NR  -  Not  Reported 

All  elements  not  reported   <0.006    Mg/llll 

*Not  reported  upon  request 
**Flameless  Atomic  Abosrption 
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Approved: 

^■^'Interference  from  NaCl   molecules 
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COMMERCIAL  TESTING   81  EIMGBftSEERING   CO. 

GENERAL  OFFICES:   228   NORTH    LA  SALLE    STREET,  CHICAGO,    ILLINOIS    00001     •    AREA    CODE    3t2    726-8434 

__ 


Reply  to 

Instrumental  Analysis  Division 
14335  West  44th  Avenue 
Golden.  Colorado  80-101 


/  • 


S'NC(     i9UQ 


RECEIVED 

n£C  19  '  16   Decen,ber  74 


Mr.    Frank  Haas 
The  Oil   Shale  Corp. 
18200  West  Hi  way  72 
Golden,   CO     804  01 

RE:      IAD  #97-163-002-18 


ANALYTICAL  REPORT 


^String  #1    Sg-11    11-2-74 
Sg-19     11-1-74 
Sg-18     11-1-74 

Arco  c-b  at  1C  String  #1-1550- 

1640  Deepest 

Arco  c-b  at  1C  String  #2-1450-1480 

Arco  c-b  at  1C  String  #3-60.' -1250' 


*Test  performed  on  samples  marked   "Regular" 


T0C  * 

Nitrate 

mg/li ter 

mg/li ter 

38 

Interference 

<1 

0.075 

<1 

0.073 

<1 

0.15 

<1 

0.085 

<1 

0.038 

Charles   R.   Wilson 
Analyst 


%07^ 


ipp roved  by: 
M.   L^Jacobs,   Ph.D. 
Divisional   Manager 


Phone:  303-278-9521 


CRW/hb 
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HAZEN   RESEARCH,  IWC. 


/ 


REPORT  OF  ANALYSIS 


A> 


•4601    INDIANA   STREET 
GOLDEN,    COLORADO  •  80101 
TELEPHONE    303/279-4501 


Mr.  Frank  C.  Haas 
The  Oil  Shale  Corporation 
18200  West  Highway  7  2 
Golden,  Colorado  80401 


Date:        January  16,   1975 

HRI  Project  No.  535 

HRI  Series  No.  7  583 

Samples  Rec'd  Nov.   8,  1974 


pCW 
+       Precision* 


i/ml** 
U 


Analysis 
No. 


Sample 
Designation 


Th 


23G 


7583-4         SG-11  11/2 


7.6 


<10  x  10 


-10 


ByUMj2^ 


c-^ 


Jplin  C.  Jarv-i/s 

Manager,   Analytical  Laboratory 


ljb 

Variability  of  the  radioactive  disintegration  process  (counting  error)  at 
the  95%  confidence  level,  1.96a 


-7 


**Uranium  results  reported  assuming  the  activity  of  natural  U  =  6.77  x  10     Ci/gm 


II  B-197 


RESL'APCH   AND   DEVELOPMCN1    FOR    THL    CHEMICAL   AND  MINERAL    INDUSTRIES 


BECEIVED 

JAN  20  1975 

TOSr.n/GOLDEN 


NLW    YORK  l.l 

THE    OIL    SHALE    CORPORATION  lo.an««Jn 

INTER   OFFICE  MEMORANDUM 

LABORATORY  DATA  LETTER  75-10 
from:    p.  C.   Haas  date:  January  13,   1975 

FILE   NO.:  5100-3 

to:         File  subject:  Analys is  of  Water  Sample 

From  C-b  Tract,  Core 
Hole  SG-19 

Project  No.  19  7 


At  the  request  of  J.  R.   Matis,  one  of  the  water  sam- 
ples from  SG-19,  which  had  previously  been  analyzed  for 
major  constituents  was  analyzed  for  trace  metals,  total 
organic  carbon  and  radioactivity.     The  sample  was  labeled 
D.  B.  Tait,  J.G.G.,   11-1-74  (see  Laboratory  Data  Letter 
74-141).     Results  of  the  analysis  are  attached.     Total 
organic  carbon  was  less  than  1  mg/1.     Gross  beta  was  less 
than  100  pCi/1.     Gross  alpha  was  greater  than  4  pCi/1, 
therefore,  Ra22  6  was  determined,  but  was  found  to  be  less 
than  4  pCi/1.    These  values  would  be  acceptable  in  drinking 
water. 

There  is  a  typographical  error  in  Laboratory  Data 
Letter  74-141.  The  bicarbonate  value  in  the  above  men- 
tioned sample  should  be  1773  mg/1  instead  of  1173  mg/1. 

This  Laboratory  Data  Letter  should  be  filed  with 
Laboratory  Data  Letter  74-141. 


FCH/aw 
Encs. 


■-?/  IV 


Approved  (MTA) 

cc:    R.  G.  Vawter 
B.  L.  Schulman 
J.  H.  Barney 
H.  M.  Spence 
T.  H.  Cleveland 
A.  W.  Schillinger 
M.  W.  Legatski  (ARCO) 
G.  E.  Davis  (ARCO) 
D.  B.   Tait  (ARCO) 
T.  R.   Matis  (ARCO)/  II  B-198 


'THE  IHB3STGi!Al  LAMflraZS  C®rMHY 


Attdljttcjl  jr.d   Coninlliwi   Cbtmtsli 

2600   V.fST    ?9T>I    AVENUF 

DENVER,    COLORADO      80211 

ANAITSIS  cc?o*t 


TELEPHONE  455-3641 


ATLAInITIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 


11/9/74 
12/19/74 


LAB.   NUMBER: 


4520 


SAMPLE  MARKED:  SG-19   11/1 

ANALYSIS: 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 

Sulfate  | 

Nitrate 

Phosphate 

Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,   in  terns 

calcium  carbonate 
MO  alkalinity,    in  terms 

calci  urn  carbonate 
Hardness,   in  terms  of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 

Ammonia-nitrogen 

Lithium 

Bari  urn 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 


:Wc 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATC  OF 
REPORT  UNLESS  WE  ARC  REQUEUED.  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FkEEZING.     ETC.)     IN     ADVANCE. 


MILLIGRAMS 
PER  LITER 


6.6 
2.9 
755 

66 
1,780 


10 
Less  than  4 
Less  than  0.1 
Less  than ,0.1 
9 

Less  than  0.05 
3.1 


S  Cations  =  33.41 
X  Anions  =  31.76 
%  Difference  =2.5 


of 
of 


MBER5  OF: 


AMERICAN  ASS'N  OF  CFRHL  CHEMISTS 
AMTRICAN  CHEMICAL  SOCIETY 
AMERICAN  OIL  CHTMISTS1   SOCIETY 
ASS'N  OF  OFFICIAL  RACING  CHEMISTS 
IIAMKY  rf.GINF.ER3  OF  AMERICA 
INSIITI'TE  OF  FOOD  TECHNOLOGY 
SIGMA  XI 


MILLI-EQUIVALENTS 

0.329 

0.239 
32.843 

0.300 
31.160 


29 
1,810 


0.14 
Less  than  0.5 
Less  than  1.0 
Less  than  0.05 
Less  than  0.01 

Less  than  0.01 
2.0 
Less  than  0.1 


II  B-199 


Aluminum 
Copper 
Cadmi  urn 
Lead 
Manganese 

Silver 

Mercury 
Zinc 


0.282 


0.300 


MILLIGRAMS  PER  LITER 

0.3 
Less  than  0.1 
Less  than  0.01 
Less  than  0.05 
Less   than  0.05 

Less  than  0.05 
Less  than  0.01 
Less  than  0.05 


pH  8.4 

Specific  conductance 
2,750  micromhos  per  cc 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


4M 


<3*^M      L-"Cy 

qilXiist 


IS  1EPOPT  IS  NOT  TO  PE  REPRODUCED.   IN  WHOLCOR  IK  PART.  FOR  ADVERTISING  PURPOSES  WITHOUT  ODTAININC  PRIOR  WRITTEN  AUTHORIZATION 


Reply  to 


COMMERCIAL  TESTING   &   ENGINEERING   CO. 

Gr.NC.RAL   OFFICES:    220    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    C0001      •     AREA    CODE    312    726-8434 
INSTRUMENTAL   ANALYSIS   DIVISION,       14335  WEST   44TH   AVfNUE,    GOLDEN,   COLORADO  80401,    PHONE:    303  276-9521 


• 

/\ 

To:     Mr.    Frank  Haas 
TOSCO 

18200  West  Hiway  72 
Golden,   CO     80401 

Date: 

16  December 

74 

• 

Analyst: 

S.   Sweeney 

P.  O.  No.: 

1 

Sample  No.: 

Sg  #19 

Metal   & 

11-1-74 

CONCENTRATION 

in     iig/ml 

IAD  No.: 

97-163-002- 

•18 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

<0.001 

Thorium 

Gadol inium 

Molybdenum 

0.003 

Titanium 

0.03 

Bismuth 

Europium 

Niobium 

Scandium 

0.001 

Lead 

<0.008 

Samarium 

Zirconium 

v 0.002 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

t* 

Potassium 

* 

• 

Mercury     **  0.0019 

Praseodymit 

jm 

Strontium 

0.4 

Chlorine 

* 

Gold 

Cerium 

Rubidium 

0.005 

Sulfur 

* 

Platinum 

Lanthanum 

Bromine 

0.01 

Phosphorus 

0.06 

Iridium 

Barium 

0.2 

Selenium 

Silicon 

* 

Osmium 

Cesium 

0.001 

Arsenic 

<0.001 

Aluminum   ***0.7 

Rhenium 

Iodine 

0.004 

■  Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

0.002 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.05 

Fluorine 

* 

Hafnium 

* 

Tin 

Copper 

0.08 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.002 

Nitrogen 

NR 

Ytterbium 

Cadmium' 

Cobalt 

<0.001 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.05 

Boron          ***0.7 

• 

Erbium 

Palladium 

Manganese 

0.002 

Beryl  1 ium 

Hoi  mi  urn 

Rhodium 

Chromium 

0.002 

Lithium 

0.8 

Dysprosium 

II   B-200 

Hydrogen 

NR 

NR  -  Not  Reported 

All  elements  nol  reported  <0.   002     pg/ml 

*Not  reported  upon  request 
**Flameless  Atomic  Absorption 


Approved: 

***Hetcroqeneous 


CABLE  A00RCS5  C0M7  I  1 


Reply  to 

Instrumental  Analysis  Division 
14335  West  44th  Avenue 
Golden.  Colorado  80401 


COMMERCIAL  TESTING   Qi   ENGINEERING   CO. 

GENERAL   OFFICES:   238   NORTH    LA  SALLE    STREET.   CHICAGO,    ILLINOIS    60601     •    AREA    CODE    312    720-6434 

<^i :  \ 


s-*ci  itoa 


BBCSVHO 

n£C  19  '  16  December  74 


Mr.    Frank  Haas 
The  Oil   Shale  Corp. 
18200  West  Hi way  72 
Golden,   CO     80401 

RE:     IAD  #97-163-002-18 


ANALYTICAL  REPORT 


String  #1   Sg-11   11-2-74 
^Sg-19     11-1-74 
Sg-18     11-1-74 

Arco  c-b  at  1C  String  #1-1550- 

1640  Deepest 
Arco  c-b  at  1C  String  #2-1450-1480 
Arco  c-b  at  1C  String  #3-60,7l250' 


*Test  performed  on  samples  marked  "Regular" 

■     —  Charles  R.   Wilson 

Analyst 


T0C  * 

Nitrate 

mg/ liter 

mg/liter 

38 

Interference 

<1 

0.075 

<1 

0.073 

<1 

0.15 

<r  . 

0.085 

<i . 

0.038 

cppnzveci  by: 
M.   LyOacobs,   Ph.D. 
Divisional   Manager 


Phone:  303-278-9521 


CRW/hb 
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II   B-202 


c 


( 


e 


II  B- 6   WATER  QUALITY  ANALYSES 
AQUIEER  PUMP  TESTS 

Tabic  II  B-6.1  lists  results  of  the  analyses  of  three  samples  from  the 
aquifer  pump  test  well,  AT-1.  The  first  sample  was  collected  at  the  end 
of  a  4-hour  pumping  period  on  September  15,  1974  when  the  generator, 
transformers  and  pump  were  installed  and  tested.  The  second  sample  was 
collected  after  a  preliminary  pumping  test  of  15  hours.  The  third  sample 
was  taken  after  25  days  of  pumping. 

Major  constituent  analyses  were  done  by  Industrial  Laboratories,  Denver, 
Colorado;  trace  metals  and  total  organic  carbon  by  Commercial  Testing  £ 
Engineering,  Golden,  Colorado;  and  radioactivity  by  Hazen  Research,  Inc., 
Golden,  Colorado. 

Total  organic  carbon  was  less  than  1  mg/1.  Gross  beta  was  less  than 
100  pC/1.  Gross  alpha  was  greater  than  4  pC/1;  therefore,  Ra226  was 
determined  and  was  found  to  be  less  than  4  pC/1. 

The  major  change  observed  during  the  testing  was  in  the  sulfate  content, 
which  changed  markedly  from  well  over  200  mg/1  initially,  to  less  than 
4  mg/1  on  into  the  test.  This  probably  reflects  the  initial  contribution 
of  high  sulfate  water  from  the  Evacuation  Creek  Member  versus  the  low 
sulfate-high  bicarbonate  water  from  the  Parachute  Creek  Member.  A 
logical  hypothesis  would  be  that  as  water  levels  in  the  pumping  well 
dropped,  fractures  in  the  Evacuation  Creek  Member  were  depleted  and  the 
sulfate  content  was  diminished.  Another  change  observed  during  the 
testing  was  in  the  fluoride  content,  which  increased  as  testing  progressed 
from  initial  levels  of  2-4  mg/1  to  about  18  mg/1.  Perhaps  this  reflects 
early  dilution  by  very  low  fluoride  content  water  in  the  uppermost  level, 
of  the  aquifer  which  was  depleted  as  pumping  continued  and  water  levels 
dropped . 


II  B-2 


03 


TABU:   II  B-6.1 


KATLR  QUALITY  ANALYSIS 
AQUIFER  BUMP  TESTS 


Well  Number:   AT-1 


Date 

9/ 15/7-1 

10/22/74 

12/23/74 

Element  Measured 

(15  hours 

1. 

Aluminum    (ug/1) 

.  01 

2. 

Ammonia    (mg/1) 

O.S 

3. 

Arsenic    (ug/1) 

.02 

4 

Barium       (ug/1) 

.01 

5. 

Beryllium    (ug/1) 

~6\ 

Bicarbonate      (mg/1) 

435 

420 

570 

7. 

Bisinuth      (ug/1) 

<.005 

8. 

Boron       (ug/1  ) 

0.7 

1.5 

9. 

Cad":  ium    (ug/1) 

<.005 

10. 

Calcium    (mg/l) 

40 

61 

16 

11. 

Carbonate    (mg/1) 

21 

<-l 

12. 

Cerium   (mg/1) 

<.005 

13. 

Chloride      (mg/1) 

3 

7 

7 

14. 

Chrome ,   Hexavalent 

<.01 

15. 

Cobalt       (ug/1) 

.001 

3T-. 

Conductivity,   Specific    (uv) 

1050 

990 

IV. 

Copper     (uvjl) 

,02 

18. 

Fluoride      (mg/1) 

2.7 

4.8 

18 

19. 

Gallium       (ug/1) 

<.O0S 

20. 

Hardness,  Total 

180 

21. 

Hydroxide  (me/1) 

<  .  1 

22. 

Iron      (ug/lj 

4 

23. 

Lead      (ug/1) 

m 

c-\ . 

Lithium      (ug/3) 

ns 

25. 

Magnesium   (mg/1) 

31 

7  q 

«   S 

26. 

Manganese    (ug/1) 

.01 

27.   ' 

Mercury      (ug/1) 

.0085 

28. 

Molybdenum    (ug/1) 

.005 

29. 

Nickel       (ug/1) 

.01 

30. 

Nitrate      (mg/1) 

1  .0 

31. 

PH 

S.2 

8.4 

32. 

Phosphate,  Total 

<.] 

33. 

Po t  a s si urn   (mg/J  1 

<1 

34. 

Selenium     (ug/1 ) 

< .  005 

35. 

Silica      (mg/i) 

iq 

.  1  R 

(*)36. 

Silver      (ug/1) 

<.005 

37. 

Sodium      (mg/1) 

19  J 

210 

200 

38. 

Solids,   Dissolved      (mg/1) 

767 

7-10 

500 

39. 

Strontium     (ug/1) 

1 

40. 

Sulfate      (mg/1) 

261 

210 

<4 

41. 

Titanium     (ug/J) 

.1 

42". 

Vanadium     (ug/1") 

.001. 

43. 

Yttrium    (mg/1) 

< .  005 

44. 

Zinc        (ug/1) 

<  .  5 

45. 

Zi re on ium         (ug/1) 

<.005 

46. 

Uadioact  ivity 

Gross  Aloha    (pel) 

4.2 

' 

.3 

Gross   Beta    (pel) 

0 

Thorium  73i)kS 

• 

Uraniu;  ■' ■* 

47. 

Total   Organic  Carbon   (IOC) 

If  TOG?  10  mgl/l    then  measure 
Dissolved  Organic  Carbon 

•1 

Suspend  d  Organic  (  ai  nbn 

"  Mi  -iiol s~ 

r>ifl  fur,     Ac  id  Txi  r.ict 

""  N'j  t  im\<  ii,   it  ise  1-xt  i  act " 

! 

* 

A* 

Not    l  i'(|Ul  red 

Required  jf  gross  alpha   is  greater 

Required  if  gross  beta   is  greater  l 

than  4  pi< 
nan  100  p 

rocurics  ] 
cocurics 

>cr  1  i  t  cr 
per  lit ei 

(pel), 
(pel). 
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NEW   YOfm  LI 

THE    OIL    SHALE    CORPORATION  losangeIesP 

INTER   OFFICE  MEMORANDUM 

LABORATORY  DATA  LETTER  75-12 
from:     F.  C.   Haas  date.-  January  15,   1975 

FILE   NO.:  5100-3 

to:  File  subject:  Analys is  of  Water  Sample 

from  Aquifer  Test  No.   1 
After  Pumping  Fifteen  Hours 

Project  No.   19  7 


Attached  are  results  of  the  water  analysis  of  a  sam- 
ple taken  from  the  Aquifer  Test  No.   1  after  pumping  for  15 
hours.     Major  constituent  analyses  were  done  by  Industrial 
Laboratories.  Denver,  Colorado;  trace  metals  and  total 
organic  carbon  by  Commercial  Testing  &  Engineering,  Golden, 
Colorado,  and  radioactivity  by  Hazen  Research,   Inc.  ,  Golden, 
Colorado. 

Total  organic  carbon  was  less  than  1  mg/1.     Gross 
beta  was  less  than  100  pCi/1.    Gross  alpha  was  greater  than 
4  pCi/1,  therefore,  Ra22  6  was  determined,  but  was  found  to 
be  less  than  4  pCi/1.     These  values  are  below  drinking  water 
standards. 


FCH/aw 
Encs. 


Approved  (MTA) 

cc:    B.  L.  Schulman 
J.  H.  Barney 
R.  G.  Vawter 
H,  M.  S pence 
T.   H.  Cleveland 
A.  W.  Schillinger 
M.  W.  Legatski  (ARCO) 
_L_R_._  Matis  (ARCQl/ 
D.  B.  Tait  (ARCO) 
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AtdJylicjl  jni  Conikllisi    Cbttxisll 

2G00    KtST    29TH   AVT.NUE 

Ot'NVEN,    COLORADO      0O211 

ANALYSIS  ECfOST 


TCLEPHC*?^  455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE   REPORTED: 

LAD.  NUMBER: 


11/1/74 
12/9/74 

4321 


AMPLE  MARKED:      #1  Test  -  15  Hours  Test 
ANALYSIS: 


Cal ci urn 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 


SAMPLES  ARE  DISCARDED  IN  IS  DAYS  PROM  DATP  OP 
REPORT  UWLE5S  WE  ARE  REOUESTED.  IN  V/ttlllNG. 
TO  RETAIN  THEM  POR  A  LOGGER  f'tRIOO.  PcRISH- 
AOLE  SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUCSTCD  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLIGRAMS 

PER  LITER 

MILLI- 

-EQUIVALENTS 

61 

3.044 

7.9 

*% 

0.650 

210 

9.135 

24 

Z  Cations  =  12.8.3 

0.799 

420 

£  Anions  -  12.38 
%  Difference  =1.8 

6.888 

7 

• 

0.197 

210 

4.358 

1.0 

— 

Less  than  0.1 

— 

18 

0.599 

Less  than  0.05 


EMBERS  OF: 


Fluoride 

P.   alkalinity,  in  terns  of 

calcium  carbonate 
M0  alkalinity ,   in  terms  of 
•*;---cal.ci um. carbonate- ..••.-•-•-.-•«•'  ••• 
Hardness ,   in  terms  of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 

Kjeldahl   nitrogen 

Ammonia-nitrogen 

Lithium  Less 

Barium  Less 

Hexavalent  chromium     Less 

Arsenic  Less 

Selenium  Less 

Boron 

Hydroxide  Less 


4.8 


180 
740 


AUCRKAN  ASS«N  OP  CFRML  CHEMISTS 
AMfHICAN  CHEMICAL  SOCIETY 

AMI  R  |  C  *  U     OIL  <-  I '  1  M  I  '.  T  •",  •   SOCIETY 

a-js'n   or    o  r  r  i  r  i  a  t     haling   chemists 
HMKr   t N c I u r 1 1. b   or    i m i  k  i  c a 
ItiSTITUTl    (>f    rooo    technology 

SUM*     X| 


1.1 

0.8 

than  0.05 
than  1.0 
than  0.01 

than  0.01 
than  0.01 

0.7 
than  0.1 
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•Aluminum-- 
Copper 
Cadmium 
Lead 
Manganese 

Silver 

Zinc 

Mercury 


/  ^  •.«.•*« 


0.126 

MILLIGRAMS  PER  LITER 

»Less-than.  0*1.  .-•  .. 
Less  than  0.1 
Less  than  0.01 
0.12 
Less  than  0.05 


Less 
Less 
Less 


than  0.01 
than  0.5 
than  0.01 


pH  8.4 

Specific  conductance 


990  micromhos  per  cc 


INDUSTRIAL  LABORATORIES  COMPANY 

— < — <<■/• — v    ••■    *y* 


COMMERCIAL  TESTING    &   EI\!GEF\!EERI[\!G    CO. 

GENERAL   OFTICES:   828    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00001     •    AREA    CODE    312    720-6434 
Reply  tO  INSTRUMENTAL   ANALYSIS  DIVISION.    14335  WEST   AVENUE.   GOLDEN.   COLORACiO.   CO^OI,   PHONE:   303-278-9521 


To:  Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hiway  72 
Golden,  Colo.  80401 


/■ 

/ 

V 

/ 

\ 

/>'  ": 

.-\ 

S'NCI    1 

400 

Date:  20  November  7  4 
Analyst:   S.  Sweeney 


P.  O.  No.: 
Sample  No. 


Aquifer   Test    #1    after  pumping   15   hrsJADNo.:      97-153-002-04 

ng/ml 
CONCENTRATION  IN  5ft&}MB@£tf 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


Uranium  Terbium 

Thorium  Gadolinium 

Bismuth  Europium 
Lead       0.01    Samarium 

Thallium.  Neodymium 
Mercury   ** 0.00  85  Praseodymium 

Gold  Cerium 

Platinum  Lanthanum 

Iridium  Barium 

Osmium  Cesium 

Rhenium  Iodine 

Tungsten  Tellurium 

Tantalum  Antimony 

Hafnium  Tin 

Lutetium  Indium 

Ytterbium  Cadmium 

Thulium  Silver 

Erbium  Palladium 

Hoi  mi  urn  Rhodium 
Dysprosium 


0.01 


STD 


ELEMENT 


CONC.         ELEMENT 


CONC. 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


NR  -  Not  Reported 


•'0.005     iicj/ml 


All  elements  not  reported  <5Skl<KKrX}WfK^Si 

*Not  reported  upon  request' 
**Flameless  Atomic  Absorption 
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Approved: 


0.02 


Vanadium 
0-005     Titanium 
Scandium 
Calcium 
Potassium 
1  Chlorine 

0.002    Sulfur 
0.003    Phosphorus 
Silicon 
Aluminum 
Magnesium 
Sodium 
Fluorine 
Oxygen 
Nitrogen 
0.001    Carbon 
0.4         Boron 
0.01      Beryllium 
0.00  4    Lithium 
Hydrogen 


0.05 
0.02 
0.01 


0.  001 
0.1 
<0. 001 


0.2 
* 

0.04 
* 


NR 
NR 
NR 
0.02 

0.08 
NR 


LABLt  ADUIIISS  COM  i  i 


COMMERCIAL  TESTS NG   &  EWGIWEEREWG  CO. 

GENCRAL  OFFICES:   228   NORTH    LA  SAULE    STREET,   CHICAGO,    ILLINOIS    60001     •    AREA    CODE    312    720:8434 


Reply  to 

Instrumental  Analysis  Division 
14335  West  44th  Avenue     . 
Golden,  Colorado  80401 


/\ 


l\ 


Jl 


MNCt    tlOS 


Phone:  303-278-9521 


20  November  74 

Mr.  Frank  Haas 
The  Oil  Shale.  Corporation 
18200  West  Hiway  72 
Golden,  CO  80401 

Re:   IAD  #97-153-002-04 

ANALYTICAL    REPORT 


/ 


TOC* 

Nitrates** 

/liter  . 

mg/liter  N 

<1 

0.34 

8 

0.10 

<1 

0.22 

<1 

0.056 

Aquifer  Test  #1  after 
pumping  15  hrs. 

V 

Well  1-C  String  #2 

ARCO  SG  #18-A  T.D.  1330' 

ARCO  SG-9  2750' 


*Test  performed  on  samples  marked  "Regular"  and 
run  by  an  outside  laboratory. 

**Test  performed  on  samples  marked  "Hg  for  N" 


'TV\ 


Charles  R.  Wilson 
Analyst 


Approve^  by : 

M.  L.  Jacobs  Ph.D. 

Divisional  Manager 


CRW/hb 
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Variabili 
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Analytical  jnd  CommUimg   Chtrtislt 

2600    NEST   29TH   AVENUE 

DENVER,    COLORADO      E0211 

AWAIYSI*  ECfOBT 


TELEPKXE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
John  Matis 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


11/1/74 
12/9/74 

4321 


SAMPLE  MARKED:      #1  Test  -  15  Hours  Test 


ANALYSIS: 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate  ;  : 

Chloride  | 

Sul fate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,   in  terns 

calcium  carbonate 
MO  alkalinity,   in  terms 
i--.  calcium-  carbonate   •■ 
Hardness,  in  terms  of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 

Kjeldahl  nitrogen 

Ammonia-nitrogen 

Lithium 

Barium 

Hexavalent  chromium 

Arsenic 
Selenium 
Boron 
embers  OF:    Hydroxide 

AMERICAN  ASS'N  OF  CEREAL  CHEMISTS 
AMrSICAN  CHEMICAL  SOCIETY 
AM.'?  I  CAN  OIL  CHEMISTS'  SOCIETY 
ASS'N  OF  OFFICIAL  RACING  CHEMISTS 
BAKERY  ENGINEERS  OF  AMERICA 
INSTIKTE  OF  FOOD  TECHNOLOGY 
SICMA  XI 


samples  are  discarded  in  1j  d\ys  from  datc  of- 
repo-;t  unless  we  are  requested,  in  writing. 
to  retain  them  for  a  logger  pz^oo.  perish- 
able samples  arc  usual1  y  discarded  ima».id- 
latt'l.y  unless  client  has  requested  special 
handling    (freezing.    etc.)    in    advance. 


MILLIGRAMS 

PER  LITER 

61 

7.9 

210 

24 

420 

7 

210 

1.0 

Less 

than  0.1 

18 

Less  than  0.05 
4.8 


of 

of 

- .  .  • 

.  >  *  r     »««■ ~» P"  . 

•  --Aluminum  . 
Copper 

180 

Cadmium 

740 

Lead 
Manganese 

MILLI-EQUIVALENTS 

3.044 
0.650 
9.135 
0.799 
6.888 

0.197 
4.368 


0.599 

0.126 

MILLIGRAMS  PER  LITER 

.■Less,  than  -0..1. , 
Less  than  0.1 
Less  than  0.01 
0.12 
Less  than  0.05 


Less  than  0.01 
Less  than  0.5 
Less  than  0.01 


1.1  Silver 

0.8  Zinc 
Less  than  0,05  Mercury 
Less  than  1.0 
Less  than  0.01  pn       8.4 

Specific  conductance 
Less  than  0.01 
Less  than  0.01 

0.7 
Less  than  0.1         THE  INDUSTRIAL  LABORATORIES  COMPANY 


990  micromhos  per  cc 
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ih9i 


•"'  UMU   U  »' 


fif   Bttfifl 


-. 


iM Q L   f     OH 


' 


PURj-OSCS     rtlTHQUT     OBTAINING     PMOR     KHITTF.J     A  O  TH  O  i;  I  Z  A  1  1  ON 


r.-'i  f  i  }  s    r  ««»-■;■■ "  r\  ir  ■:  f  n,a  r\  n       p     M  f     /     I       [     i      •     '      f  •   •>  <•■»     /~w    ■    '   -  -  «  i  iir 


Analyliul  jr.d   ConshUiK^   Chimin 

2  COO   KT.ST   ?PTH   AVENUE 

DENVER,    COLORADO      &0211 

ANALYSIS   J,:i»O^T 


TELtPHDNZ    455-36-11 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:  1/6/75 

DATE  REPORTED:        1/15/75 


SAMPLE  MARKED:     Water 


ANALYSIS: 

SG  1 
12/6. 
2,525' 

Cal  ci  urn 

20 

Magnesium 

13 

Sodium 

550 

Potassium 

Less 

than  1  ! 

Tarbonate 

Less 

than  0.1 

Bicarbonate 

1,280 

Chloride 

43 

Fluoride 

14 

SuT&te 

150 

Boron 

2.0 

Silicon  dioxide 

13 

SG  1 
Para- 
chute 

16 

11 

610 

Less  than  1 

Less  than  0.1 

1,-330 

56 

14 

205 

1.9 

13 


LAD.   NUMDER: 


5943 


SAMPLES  APE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  A^E  REQUESTED,  IN  WHITING. 
TO  RETAIN  THEM  POP  A  LOGGER  PERIOD.  P^.;;i:h- 
ADLE  SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  fcfc'OUrSTfiO  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVAflCE. 


AT  1 
12/23 

"9  AM 

16 

9.5 

200 

Less  than  1 

Less  than  0.1 

570 

7.0 
.  13 
Less  than  4 

18.1 
16 


SG  17 

1280-1309' 

11/3 

7.4 

5.3 

280 

Less  than  1 

Less  than  0.1 

700 

9.7 

18 

Less  than  4 

1.8 

12 


Figures  are  milligrams  per  liter 


AMERICAN    ASS'N    OF    CEREAL    CHEMISTS 

A        KICAN    Cil.'iMICAL    SOCIETY 
A'.i    :.:CA..    OIL  CH'.MI^iS'   SOCI5TY 
ASfc'M   i-l-   O^.'-ICI.'I     RACING   UliMISTS 
BAKiZBV    ('.'.  Hi-      '■:»    0/=    AMERICA 
INSTITUTE    OP    r'OOO    1  eXH.MOLOG  f 

Slav  a  >;i 


cc: 


osco 


II  B-211 


THE  INDU5rrJAl.LA&0£AT03iES  CG*Vli'AMY 

J.LA,Jf9r^y  ■ 

Cffg&fSY 


TH'fl    flUt'Otty    !<"   *.C>T    TO   ^S    KS^RODUCJD.    IN   VHOLK    O!     IN    PART.   fOfi    ADVERTISING     PUK'fOV:S     WITHOUT      OBTAINING     PRICK     WtmTSN     AUTNC«I?AT10* 


1   I . . . .    : J      1.  ..  J  >   .  •  V  .  'v.  )   !j    i   J  1  >.  .:l-3      {.....        •.      i:  •.'  /    U    Li    V      i.J      \  :,s'^>      K.V  \i.i>liv  ..'.i     ti  lu\i   U 


Anslyticjl   jr.J   ConutlliH£    CbtnttSU 

26CO    KtST   2  9TH   AVENUE 

DENVER,    COLOftADO      60211 

ANAlVilJ   KtPOSiT 


TEl_r.PKON-£   455-3041 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central ,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado     80202 

Attn:     JOhn  Matis 


SA//.?*LE  MAHKED: 


Water 


ANALYSIS: 


SG  1 
12/6 
2,525 


Calcium 

0.988 

Ma gnes i  urn 

1.070 

Sodi  urn 

23.925 

Bicarbonate 

20.992 

Chloride 

1.213 

Sulfate 

3.120 

Silicon  dioxide 

.    0.433 

SG  17 

DST  18 

1,374' 

CAlcium  0.284 

Magnesium  0.370 

Sodium  11.310 

Bicarbonate  10.988 
Chloride  — 

Fluoride  0.999 

Sulfate  — 

Silicon  dioxide        0.533 


SG  1 

Para- 
chute 

0.798 

0.905 
26.535 
21.812 

1.580 

4.264 

0.433 

SG  17  12/12 
DST  28 

1,514-1,572 

0.205 

0.403 
13.050 
12.136 

0.367 

1.052 


DATE  RECEIVED: 
DATE-   REPORTED: 

LA3.   NUMBER: 


1/6/75 
1/17/75 


5943 


SAMPLFS  ARE  DISCARDED  111  15  DAYS  FROfA  DATE  OF 
REPORT  UNLESS  WE  AKC  REQUESTED,  IN  WRITING, 
TO  RETAIN  THEM  FOfi  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  l.'AMHD- 
IATELY  UHLrSS  CLIENT  HAS  RL'QULESrro  SPECIAL 
HANDLING      (FREEZING,     ETC.)      IN     ADVANCE. 


0.566 


AT  1 
12/23 
9  AM 

0.798 
0.782 
>S.700 
9.348 


0.533 

SG  17 

DST  21  12/10 

1,473-1,522' 

0.205 

0.304 
10.875 
10.332 

1.052 

0.533 


SG  17 

1280-1309' 
11/3 

0.369 

0.436 
12.180 
11.480 

0.274 

0.400 


SG  17 

12/14 

DST  24 

i 

,561- 

1.G221 

0, 

245 

0, 

658 

14. 

138 

13. 

612 

0. 

395 

1. 

052 

0.566 


Figures  are  mi  Hi -equivalents 


i  ,;    tilt'     w.-.J*      V-1.   • 


AMERICAN    /.rc'l!    OF    CERPAL    CHEMISTS 
/.•■      liCAN    (  :   .  i  Mi'  ' .:.    '    "-  i':TY 
/..       .  I    AN    Oil.    Cl!i  MIJTS'   r  5CIP.TY 
Aj.u'M   Or   C.  i'.Ti.    :.    f.ir\.    r:'    i.TTS 
v    -  I  ..Y  r.;.ui:  »  Of   >  ■■       i  ' 

ll.MlU'll     Of     i-'OOO    TECHNOLOGY 
SIOVA  Vl 


II  B-212 


Tfts  INDUSTRIAL  LA£QEAK>2i5S  COMPANY 


Iiu'.i  ■>« 


TKM    RSPCRT    IS  MD1    TO 


iODUCCD.  IN  WKOLW  CK   IN  PART,  FOR   ADVERTISING     PURPOSES     VTMOUT     OBTAINING     PRIOR     VvRHIfiN     MJTH* 


iZATiON 


THE  linr "Oni  p  r^'-^-nnyr '  jnp©  p^TOflnu 


Analytical  JtiJ  Consulting  Cbernisti 

2600  WEST  29TH  AVENUE 

DENVER,  COLORADO  80211 

ANALYSIS  REPORT 


TELEPHONE  455-3641 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central ,  Suite  555 
1515  Arapahoe  Street 
Denver,   Colorado     80202 
Attn:     John  r'atis 


SAMPLE  MARKED:        AT  1  12/23  9  AM 
ANALYSIS: 


DATE  RECEIVED: 
DATE  REPORTED: 

LAP,.  NUMBER: 


1/6/75 
3/10/75 

5943 


RE-TEST 

SAMPLES  ARE  DISCARDED  IN  15  DAVS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REOUZSTED.  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING    (FREEZING,    ECT.)     IN    ADVANCE. 


Boron  (retest)  1.5  mini  grams  per  liter 

Fluoride  (retest)  18 

Sulfate  (retest)        Less  than  4.0 


Total   dissolved  solids 
(calculated) 


550 


MEMBERS  Of: 

AMERICAN  ASS'N  OF  CEREAL  CHEMISTS 
AMERICAN  CHEMICAL  SOCIETY 
AMERICAN  OK,  CHEMISTS'  SCCieTY 
AS-S'i",  Of  OFFICIAL  PACING  CKiMISTS 
RAKfflY  £N3IM-2F.ftS  O?  AMERICA 
INSTITUTE  Of  FCOO  VTXHriOLOGY 
SIGMA  XI 

THIS   REPORT   IS   ISOT  TO    BE    REPRODUCED.    IN    WHOLE   OR    IN    PART.    FOR    ADVERTISING    PURPOSES    WITHOUT   OBTAINING    PRIOR    WRITTEN    AUTHORIZATION 


THE  INDUS TRIAL^LABOSAIQRIES,  COMPANY 


CHEMIST 


* 


II  B-213 


AT-1  PRELIMINARY  4  HOUR  PUMP  TEST 
SEPTEMBER  15,  1974 


TOSCO  LAB  DATA 


Na 

194 

Ca 

40 

Mg 

so4 

HC03 
CI 

34 

261 

435 

3 

F 

2.7 

Si 

19 

dH 

8.2 

Spec . 

cond. 

1050  mmhos 

TDS 

767 

NOTE:  Pumping  rate  400  gallons  per  minute,  sample  collected  at 
end  of  test. 


II  B-214 


II  B- 7   AQUIFER  DATA 
JETITNG  TESTS 


A  description  of  jetting  test  procedures  and  calculation  methods  was 
presented  in  Quarterly  Report  til.     During  the  second  report  period, 
jetting  tests  were  run  on  wells  SG-1,  SG-17,  SG- 20  and  SG-21  (Table 
II  B-7.1). 


TABLE  II  B-7.1 
JETTING  TEST  DATA 


WELL 

TEST  NO. 

DATE 

DEPTH 

TRANSMISS1VITY, 
T;  gal /day/ft. 

SG-1 

JT-1 

11-  4-74 

450 

4570 

JT-2 

11-  7-74 

706 

4075 

i 

JT-3 

11-12-74 

1036 

3880 

JT-4 

11-14-74 

1105 

4440 

i   ' 

JT-S 

12-  1-74 

2227 

5160 

JT-6 

12-  6-74 

2525 

4620 

SG-17 

JT-1 

11-10-74 

859 

113       j 

1 

! 

! 

JT-2 

11-27-74 

1250 

916 

JT-3 

12-  1-74 

1336 

1374 

j 

SG-20 

■ 

JT-1 

12-  4-74 

515 

7.5 

i 

JT-2 

12-12-74 

986 

9350 

SG-21 

JT-1 

i 

12-16-74 

576 

9.5 

]I  B-215 


WELL  SG-1 
JETTING  TEST  DATA 


II  B-216 


AfcCO,*frAL   (Skis'  , 

PUMP  TjT-OT  C3ATA  SHEET  ;  WELL  NO.  o&      / 

TEST     WITH    OPE.U    0*\LL  COLLAR  #lJO  E(T*SftfttL 


PUMPED  WELL 


OBSERVATION  WELL 


pate:J1-*,-?4 


STATIC  WATER  LEVEI 


PUMP  (ON)  <CFF)  AT-T-  t  -^0       (DRAWDOWN)  (RECOVERY)  TEST 
WATER  TFMP     •  CONDUCTIVITY ^ SAMPLE  TAKEN  (YES)  (NO) 


MP 

=  MEASURIN 

6   POINT 

MP. 

^A  FT.  ABOVE  G.L. (GROUND  LE 

VEL) 

CLOCK 
TIME 

TIME  IN 
MIN. 

UATER  LEVEL 
DEPTH   BELOW  HP 

PU*'P  RATE 

CLOCK 
TIME 

TIME  IW 
ItlN. 

W&TEfi  LEVEL 
DEPTH   BEIOYS  MP 

^-/ 

PUMP  RATE 

& 

T': 

PAP 

!  cotsb. 

FluMfc 

\z 

1?.<L7 

\i 

if\ 

r$> 

\    Or 

Li  or 

vi 

.ffl 

f-\ 

l?7  .7 

^u 

2,0 

I 

)0 

14 

\tl  £T.s 

*?£! 

i  _    j 

12 

l     5  &      4 
1      &.    k  .    f 

1<3 

I 

.*l 

20 

i  zz  a 

?>6 

STrt 

.■ft  ft 

j 

pvr 

I  J.tf/5 

rr  «g 

0 

££ 

.70       ! 

60 

117.7 

S.6 

7^N 

,7  S3 

"2  <c~ 

1  l(,  .a 

^0 

.71 

^.ft 

t  (  ) 

4  s 

i  \".r\ 

bC 

{ 60 

\   11    .^ 

3. 4 

lid 

&0 

\  I  6  .6 

3./5 

|?.<3 

* 

•» 

,i. 

1  /  /A  4-/ 

f 

16-?.°! 

a 

Yr 

6)  A 

{ a  £  .7 

\ 

f 

<W 

i-AT.1L 

2 

(52.7 

6( 

i 

( 66 

lfl4.4 

'(  M  4 .  A 

41 

lid 

(  h"z   A 

tfcj 

4 

J  4  5  .S 

51 

t 

\20 

i  o£,sr 

?,.d 

5 

1  A  1    .U 

6 

I 'VI  \ 

m 

? 

(?) 

w 

j$ 

I  ?i5"  .5T 

U, 

i 

(l 

<"..'■■ 

Id 

[3 

j] 

I 

1                   1 

IT   R-217 


> 


I 

£ 


-^BV       A'       c/LO     r"Q139      H-MIO      ~"A9T     >'3J//A\ 


*A  SHEET  ;  W£LL  NO.S^ZLL 


PUbAR  THlCrr  DAI 

PUMPED  WELl OBSERVATION  WELL 


HATF-     M-/- 74 


STATIC  WATER  LEVEI       L£LQ 


PUMP  (ON)  (OFF)  AT  ^  '  ft  0  (DRAWDOWN)  (RECOVERY)  TEST 

WATER  tfmp-      \/         CONDUCTIVITY __^L_        SAMPLE  TAKEN  (YES)  (NO) 


i 

*P» 

MEAi 

SURING  PC 

IINT          MP 

/?r(  FT.  ABOVE  G.L.(GR0Uf 

*D  LEVEL) 

CLOCK 
TIWE 

TIME  IN 
U1N. 

WATER  LEVEL 
DEPTH    BELOW  UP 

fUUr?  RATE 

j    CLOCK 
|      TIME 

T!!:E  IN 
MIN. 

WATER  LEVEL 
DEPTH    BELOW  MP 

T£ 

PUMP  RATE 

0 

/77//£    C6hJC), 

rLu.cn  6 

J 

12. 

1^7,6 

(( 

l<"> 

/3  Oc 

( 6  && 

.*0 

(4 

»s4.q 

A.f, 

zo 

i±-# 

4sb 

,  7b 

1(p 

\    "S7>.   Z- 

ft* 

36 

.76 

^8 

131    J7 

7.£ 

4-0 

;7^ 

1 

1 

'<lo 

1    ?s  O,   ( 

7.6 

S3 

,7S 

. 

^S~ 

I  -Z.7   *-    • 

S.2 

A 

(ou 

.94 

1 

3  0 

(  2.5,0 

5.6 

70 

i 

.  74 

3>S 

\  ^3.0 

A  A 

' 

tfd 

.73    * 

10 

m .  <i 

A.Cs 

AO 

.7z 

^ 

4S- 

(  76.6 

3.4 

106 

.  7.i 

hO 

uA.n 

3.1 

MO 

.73 

60 

\  i  c*  .q   . 

5.0 

1ZO 

x 

*■ 

I 

.73    5G£i 

hU 

70 

IIS    7 

2..7 

0 

7/r' 

1 

i 

«0 

\  I  3  .  % 

2.5 

\ 

i- 

°10 

\   i  2_    & 

Z.3 

2. 

100 

HI  .4 

2.2 

3 

•     LsB.* 

^ 

//6 

t  1  A.S- 

2.1 

z) 

1 '  5  3  .  | 

3/ 

/ZcO 

ioq.  t 

2,6 

5" 

(4°l  .7 

2  7 

£ 

I  4  7  .  ( 

2L\ 

# 

? 

I  4  1  .c\ 

IP. 

g 

M2.fi 

It 

ci 

141.1 

1^3 

)C\ 

LVl.S" 

i'S 

i             1 

II  B-219 


IP 
111 

V- 


dW 


«3  ii  B-220     r 


HJL-cJ-aa 


-13/X-3-1    vilvw 


flKCO,£r  fll. 

EkME  Trr-C>T  DATA  f^HfTElT  ;  WELL.  NO.  ^2 


PUMPED  WELL 


) 

OBSERVATION  WELL 


date: 


.  //-/z-v+ 


STATIC  WATER  LEVEL 


PUMP  (ON)  *3W  AT   L3£j2-.      (DRAWDOWN)  (RECOVERY)  TEST 

Or*       /S30  

WATER  TEMP.      V  CONDUCTIVITY     JL  SAMPLE  TAKEN  (YES)  (NO) 

MP* MEASURING  POINT  Mp£_±FT.  ABOVE  G.L.(GROUND  LEVEL) 


CLOCK 
TIUE 

TI»E  \H 

urn. 

tt'A?-&rrW.-£V£L 

PUMP  RATE         li    CLOCK 
j|      TIME 

TIME  IN 
MIN. 

fc'ATER  LEVEL 
DEPTH    BELOW  MP 

Vv 

PUMP  RATE 

0 

TY-fttP. 

COMfJ. 

f  Lum  fc. 

J                ■ 

/2 

742   6 

H 

- 

tO 

( < V  S 

|IOO) 

.S(o 

1 

1 

/-? 

1  44  $ 

9,/. 

2<3 

M,  5 

<  050 

86 

/<£ 

(  2>*  8 

8,5 

2>0 

14,^ 

1/306 

#4 

/# 

1^7.4 

7,4 

*\  0 

/4.r 

£3 

Zc4 

l^/o.   \ 

7.6 

56 

M.rt 

.7/ 

25 

1  -^  7 

5,8 

- 

Co 

HY) 

j     : 

.u 

34 

■ui    8 

6'  0 

# 

70 

/-1.5- 

| 

1 

MS 

3 -ST 

I  3/)  .A 

4  4 

90 

;b(c 

-Htf 

I  2Ps 

4,6 

^0 

,u, 

4  5 

/  "?- "7  .  Z 

3,6 

I  o  o 

./-< 

s<? 

/  2£>   7 

3,4 

1  \0 

.A* 

£<7 

fZ«    4 

3,0 

• 

/  2.0 

\ 

/ 

"N 

f 

.     6»S~   ^lr. 

7«?£ 

7r; 

I  23   £> 

2,7 

dlPtii    R£l\j   mP 

Vr' 

j 

$ti 

/  Z/   .5 

"2,o 

0 

^0 

1  20     4 

2,3 

I 

1 

100 

i  (4    3 

2.Z 

z 

(10 

i  /P.3 

*.l 

<3 

/&£.  -3 

41 

/Z2> 

1(9     ^ 

?.o 

4 

/*T4    7 

31 

j 

<r 

/5"2.  / 

2£T 

£ 

/so./ 

21 

w 

7 

/4Z.-2 

l£ 

t 

/  4   (r    .   £ 

(fc 

<? 

/  4  5"  .3 

14,5 

Tl    I 

$-221 

to 

;m^  0 

13 

10 
9 
8 
7 


IT) 

£         1      * 

9_s_ 


^4 

Q 

V 

Q. 

41 

(0 

7: 
o 

r> 

> 

^2 

c 

0/ 

r* 

^ 

>C 

to    . 

«v 

v» 

U=> 

5: 

*. 

"5 

w 

•  * 

if 

^ 

i--j 

i 

Ci/> 

5 

<-' 

Otf 

-JlJ 

£ 

c 

in* 

•«• 

C-  -3 

<D 

X 

£ 

— 


^ II  B-222      « 
^  M./       ^pT3$       ^.Id-^O      yJJtfn 


PUMP  T£ST  DATA  SHEET  ;  WELL  NO. ^2k 


-G-*l 


BflS'£   mirAfc  zOMt@    i(os'  :  WiTH    goo'  ^r   pjpt 
PUMPED  WELI OBSERVATION  WELI 


date:  M-t  a-7<\. 


STATIC  WATER  LEVEL 


PU,\*P  (ON)  (OFFfAT    &QO         (DRAWDOWN)  (RECOVERY)  TEST 
WATER  TEMP. lL_      CONDUCTIVITY       V  SAMPLE  TAKEN  (YES)  (NO) 


MP  = 

MEASUR1N 

G  POINT 

MP. 

.   ,  .     FT.  ABOVE  G.L. (GROUND  LEVEL) 

:lock 
hue 

TIME  IN 
MIN. 

WATER-fcEVEL 
&EPTH  SEfaDtf  MP 

PUU?  RATE 

i    CLOCK 
j      TIME 

TI'T.  IN 
MIN. 

WATER  LEVEL 
DEPTH    GELO«  HP 

T/r 

PUMP  RATE 

0 

TEMP. 

co.viD. 

fLU-OlE 

1 

i 

12. 

lV.,9 

(I 

(0 

.A*c 

IflSO 

.^ 

| 

)'\ 

i-fe.7 

lb 

7  0 

IS. 

10O0 

■  ■-     ' 

<m 

16 

i  AVz,^ 

B.^ 

3D 

15, 

.ft  ft 

I 

<8 

iM.i 

7.4 

4o 

IS. 

.St 

S-O. 

i  y\.l 

7,6 

SO 

IS. 

.64 

ZS" 

(36,^ 

5.S 

- 

CO 

I5.S 

.94 

SO 

iy,s 

5,0 

• 

70 

IS.  5 

.83 

:^> 

'31  ,ci 

"M 

16 

15. 

,8z 

1      . 
1 

^0 

l  30.7 

3,6 

°{0 

is. 

i 

1 

15" 

(li?3 

5,6 

ran 

■_* 

.90 

( V? , 7 

37j 

uo 

£d 

(7.SYo 

3.6 

(20 

t 

, 

<  ^i 

',76 

/7.x  7 

Z>? 

fld 

)  7.2   S 

2.S 

o 

*V/*T£R      ttVEL 

vv 

^0 

17^ 

2.$ 

\ 

(66 

Il4/l 

2,7. 

z 

UQ 

v(8.7 

2,1 

.  3, 

€-5   4  ' 

4  1 

., 

[^ 

)  /7  7 

Zfl 

A 

\  I  9,  .  £. ' 

31 

5 

I22  0 

25 

£ 

I7t.& 

z:| 

■   ■ 

• 

? 

1-2?  S~ 

\S 

ff 

|1  S.b 

It. 

II  B- 

223 

1 

IT7    ro 

)<B 

/d 

is>v.._& 

IS 

1 

■ 

1 

£ 

</&/       rio~t30      /S-£.ct3C7      ->2S3>1     y?-Lt/r\ 


PUMP  TEC3T  DATA  SHEET  ;  Wf£LL  NO.J^Z 


PUMPED  WEI  I       f  Cz  '/ 

date:  /^-/-// 


/  £w:>  '  <?/?«?/->    e./>c/e</ 


OBSERVATION  WELL   SC-^/ 


STATIC  WATER  LEVEL 


PUMP  (ON)  (OFF)  AT     /?Y<T       (DRAWDOWN)  (RECOVERY)  TEST 

WATER  TEMP- L^T    CONDUCTIVITY        i^Z  SAMPLE  TAKEN  (YES)  (NO) 

MP*  MEASURING  POINT         MP FT.  ABOVE  G.L.(GROUND  LEVEL) 


LOCK 
TIME 

TIWE  IN 
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